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Examination  of  an  Urine  described  as  Milky, 
followed  by  reflections  on  that  kind  of  Urine. — 
Professor  Dubois  having  observed  that  the  urine, 
passed  by  a  woman  who  was  labouring  under  puer- 
pal  fever,  presented  some  unwonted  characters, 
thought  that  its  chemical  analysis  might  reveal 
some  important  peculiarities,  and  he  accordingly 
sent  to  M.  Bouchardat  three  phials-full  of  the 
liquid.  In  order  to  avoid  any  appearance  of  de¬ 
ception,  the  urine  was  collected  by  Dr.  Depaul, 
chef  de  clinique  of  the  Faculty,  who  obtained  it 
by  the  use  of  the  catheter,  and  who  also  delivered 
it  to  M.  Bouchardat.  The  following  are  the 
characters  which  it  presented :  almost  limpid 
when  first  collected,  of  an  amber  colour,  a  weak 
odour,  sensibly  reddening  turmeric  paper,  and  of  the 
density  of  l-022,  at  ihe  temperature  of  60°  Fahrt., 
It  gradually  became  turbid,  and  ultimately  opaline 
and  milky  after  the  lapse  of  a  few  hours,  it  being 
kept  at  the  ordinary  temperature,  the  effect  of 
heat  being,  instead  of  increasing  the  quantity  of 
matters  in  suspension  in  the  liquid,  rather  dimi¬ 
nishing  it.  If  this  superficial  examination  alone 
had  been  made,  the  urine  might  have  been  regard¬ 
ed  as  of  that  kind  commonly  designated  mare’s 
water  (urines  jumenteuses),  which  contains  the 
urates  in  suspension,  their  precipitation  being 
effected  very  slowly.  In  the  present  case  this 
cause  might  certainly  contribute  to  increase  the 
opacity  of  the  urine,  for  it  contained  a  large  pro¬ 
portion  of  uric  acid  and  the  urates ;  but  this  was 
not  the  sole  cause  of  its  opacity,  nor  is  it  in  con¬ 
nexion  with  this  point  that  the  urine  is  worthy 
attention.  It  has  been  already  observed  that  this 
fluid  was  not  coagulated  by  heat,  but  a  very 
evident  coagulum  was  formed  by  the  addition 
of  a  small  quantity  of  nitric  acid  ;  a  precipitate 
also  formed  by  adding  a  solution  of  prussiate  of 
potash. 

One  hundred  grammes  of  the  urine  under  ex¬ 
amination  were  shaken  in  a  flask  with  their  own 
weight  of  sulphuric  ether;  it  became  a  gelatiniform 
mass,  from  which  not  the  smallest  particle  of  ether 
separated.  It  was  necessary  to  add  a  much  more 
considerable  quantity,  from  seven  to  eight  hun¬ 
dred  grammes,  in  order  to  obtain  a  complete 
separation.  Here,  then,  existed  three  layers:  1st, 
the  supernatant  ether  in  excess;  2nd,  an  albu¬ 
minous  gelatiniform  layer,  containing  ether ;  3rd, 
a  perfectly  limpid  urine,  of  an  amber  colour  ;  at 
the  bottom  of  the  urine  was  observed  a  very  nota¬ 
ble  proportion  of  crystals  of  uric  acid  mingled  with 
urates.  Three-fourths  of  the  ether,  previously 
separated  by  decantation  and  filtration,  were  dis¬ 
tilled  off ;  the  remaining  fourth,  evaporated  in  a 
capsule,  left  a  residue  which  consisted  of  a  mix¬ 
ture  of  a  small  portion  of  urea  with  five  grains  of  a 
coloured  fatty  matter,  solid  at  the  ordinary  tem 
perature,  and  fusible  at  86°  Fahr.  The  urine, 
deprived  of  its  fatty  matter  by  ether,  was  thrown 
on  a  filter,  the  crystalline  deposit  of  the  urates  and 
uric  acid  having  been  carefully  separated  by 
decantation.  The  albuminous  matter  partly 
remained  on  the  filter.  The  filtered  urine  was 
evaporated  in  a  water-bath,  and  then  taken  up  by 
rectified  alcohol :  this  menstruum  left  undis¬ 
solved  a  residue  which  was  easily  dried,  and  which 
consisted  of  albuminous  matter  and  earthy  phos¬ 
phates.  M.  Bouchardat  examined  this  residue  for 

actme  or  sugar  of  milk,  but  did  not  discover  any 
traces  of  it.  He  equally  examined  another  portion 
of  urine  collected  from  the  same  patient,  by  M. 

lot  s  apparatus,  and  ascertained  that  it  did  not 
give  any  indications  of  the  rotatory  power,  so  that 

aCtiue  in  this  urine  was  Nearly 

nft  to '  *  ^  lthou|ven^rm  g  into  the  ulterior  details 
!  r  yS‘S’  M'  Boucllardat  adds  that  the  al- 
coholic  liquors,  set  aside  for  three  days,  yielded 
abundant  and  well-marked  crystals  of  the  phos¬ 
phate  of  soda.  The  proportion  of  this  saU  was 
™°r®.Ct0nslfderable,thJai1  in  the  normal  state;  the 
quantity  of  urea  did  not  differ  much  from  the 
average  established  by  M.  jLccanu  for  the  urine 


of  women.  Composition  of  one  hundred  grammes 
of  the  urine— D24  urea,  0T5  uric  acid,  2'92  albu¬ 
minous  matter  and  mucus,  0-25  fatty  matters, 

0  53  organic  matters  soluble  in  alcohol,  lactate  of 
ammonia  and  lactic  acid,  0’27  sulphates  of  pot¬ 
ash  and  soda,  0‘42  phosphate  of  soda  and  biphos¬ 
phate  of  ammonia,  0'08  chlorurets  of  sodium  and 
ammonium,  0'05  earthy  phosphates,  94'09  water. 

The  following  important  questions  will  now  be 
examined  : — Is  this  an  instance  of  milky  urine ; 
and  have  there  been  published  well-authenticated 
instances  proving  the  existence  of  tjiat  kind  of 
urine  ?  Those  who  are  desirous  of  examining 
this  subject  very  closely,  should  consult  an  inter¬ 
esting  case  published  by  M.  Caffe  (vol  iv.  p.  149 
of  the  Journal  des  Connaissances  Medicates  Pra¬ 
tiques')  ;  another  case  published  by  M.  Que- 
venne  (vol.  vi.  p.  300  of  the  same  journal)  ;  and 
also  the  memoir  of  M.  Rayer  on  milky  urine,  in¬ 
serted  in  the  first  volume  of  the  Experience,  p. 
167,  and  the  first  volume  of  the  same  author’s 
work  on  Diseases  of  the  Kidneys,  which  should 
be  regarded  as  a  law  in  these  matters. 

The  existence  of  naturally  milky  urine  was 
generally  admitted  by  chemists,  physiologists,  and 
pathologists,  but  M.  Rayer  has  proved  that  it  has 
not  been  demonstrated  by  any  rigorous  experi¬ 
ment.  The  principal  facts  which  he  mentions 
will  be  passed  in  review : — milky  urine,  says  M. 
Berzelius,  has  been  sometimes  observed.  This 
urine  deposits  cream,  and  coagulates  on  boiling  ; 
the  clot  possesses  the  property  of  caseum,  and 
ether  extracts  fat  from  it.  This  peculiar  altera¬ 
tion  has  been  observed  as  much  in  women  as  in 
men,  as  a  result  of  causes  which  are  unknown, 
and  even  sometimes  without  the  health  suffering 
in  an  appreciable  manner.  It  is  evident  that  this 
illustrious  chemist  has  not  examined  the  urine 
himself,  and  that  in  the  cases  to  which  he  alludes, 
the  urine  in  question  merely  contained  albumen 
and  fatty  matters,  a  condition  of  somewhat  com¬ 
mon  occurrence.  There  is  not  any  thing  which 
evidently  characterises  the  presence  of  milk, 
neither  milky  globules,  nor  lactine,  nor  butyrine ; 
it  was  simply  found  that  the  clot  possessed  the 
properties  of  caseum.  But  the  assertion  is  clearly 
insufficient,  for  how  can  an  albuminous  clot  be 
chemically  distinguished  from  a  caseous  clot. 

M.  J.  B.  Canubio  observes  that  a  woman,  during 
the  period  of  lactation,  passed  urine  which  had  all 
the  appearance  of  milk ;  neither  urea  nor  uric 
acid  could  be  detected  in  it ;  the  urine  was  com 
posed  of  genuiue  milk,  diluted  with  a  large  quan¬ 
tity  of  serum.  But  in  order  that  this  fact  should 
be  admitted,  the  existence  of  globules  and  of 
lactine  should  have  been  ascertained,  and  that 
was  not  done. 

Mayer  states  from  experiments  which  he  per¬ 
formed,  that  milk  injected  into  the  veins  passes  off 
as  urine,  at  least  its  serous  part,  which  is  got  rid 
of  in  a  large  quantity  a  short  time  after  the  ex¬ 
periment.  The  proportion  of  water  in  the  urine 
may  be  increased,  as  a  consequence  of  the  in¬ 
jection  of  the  milk ;  but  that  does  not  prove  that 
the  lactine,  fatty  matter,  or  even  the  caseine 
pass  into  the  urine  under  these  peculiar  circum¬ 
stances. 

Bourdach,  and  other  writers  who  admit  the  ex¬ 
istence  of  milky  urine,  insist  very  much  on  a  case 
published  by  Alibert  and  Caballes,  in  which  the 
existence  of  milk  in  the  urine  is  admitted  on  ac¬ 
count  of  the  milky  appearance  of  that  product ;  but 
even  in  that  instance  the  presence  of  the  milky 
globules,  and  of  the  principles  really  characteristic 
of  milk  was  not  ascertained;  and  the  same  may 
be  said  of  the  cases  published  by  Messrs.  Petroz 
and  Lautrand.  Oswald  states  that  in  various 
cases  of  puerperal  fever,  he  has  observed  milky 
urine,  which  deposited  a  sediment  analogous  to 
cheese ;  but  neither  has  he  shewn  the  presence  of 
the  matters  characteristic  of  milk  in  a  satisfactory 
manner,  and  this  remark  applies  to  all  the  cases 
of  milky  urine  brought  forward  by  a  great  num¬ 
ber  of  medical  men. 

Many  authors  have  pointed  out  the  existence 
of  caseine  in  urine,  and  have  thence  concluded  the 
possibility  of  the  existence  of  milky  urine.  Should 
much  importance  be  attached  to  this  assertion  ? 
M.  Bouchardat  thinks  not ;  for,  says  he,  is  it  an 
easy  thing  positively  to  distinguish  between  albu¬ 


men  and  caseine  ?  At  first  view,  nothing  seems 
more  simple  :  but  when  it  is  examined  more 
closely,  the  investigation  is  full  of  difficulties,  and 
might  even  be  said  to  be  impossible.  In  fatt,  the 
experiments  of  Messrs.  Dumas  and  Liebig  agree 
in  this  respect,  that  albumen  and  caseine  are  com¬ 
posed  of  the  same  elements,  and  in  the  same  pro¬ 
portions.  But  it  may  be  said,  that  it  is  an  iso¬ 
meric  case  ;  albumen  and  caseine  are  distin¬ 
guished  by  properties  as  well  marked  as  they 
are  easily  shewn.  In  fact,  acetic  acid  precipi¬ 
tates  caseine  and  dissolves  albumen.  Caseine  in 
solution  is  not  coagulated  by  boiling ;  it  is  only 
gradually  separated  in  the  form  of  pellicles.  Al¬ 
bumen,  on  the  contrary,  is  quickly  and  completely 
coagulated. 

Sufficient  attention  has  not  been  paid  to  the  fact 
that  these  differential  properties  do  not  belong  to 
pure  matters  isolated  from  all  foreign  bodies,  but  to 
mixtures,  to  combinations  which  disguise  the  real 
properties  both  of  albumen  and  caseine.  When 
these  principles  are  separated  from  foreign  bodies, 
then  the  most  perfect  similitude  is  observed,  an 
identity  of  chemical  and  physical  properties. 
M.  Bouchardat  states  that  he  has  shown  that  these 
two  bodies  have  a  perfeetly  similar  molecular 
composition ;  they  are,  consequently,  not  iso¬ 
meric,  but  identical.  In  order  to  be  certain  of 
this  fact,  no  known  means  offer  more  advantages 
than  the  admirable  apparatus  of  polarisation  of 
M.  Biot.  Thus  may  be  discovered  shades  of 
properties  which  cannot  be  ascertained  by  any 
chemical  application.  Solutions  of  caseine  and 
albumen  exert  an  exactly  similar  influence  upon 
polarised  light;  it  is  always  a  rotary  power  to  the 
left,  rigorously  proportionate  to  the  quantity  of 
matter,  everything  being  otherwise  equal. 

It  is  therefore  evident  that  the  case  observed 
by  Dr.  Graves,  should  not  be  classed  as  one  of 
milky  urine  :  the  patient  was  regarded  as  suffering 
from  diabetes,  and  Dr.  Aldridge  announced  that 
he  discovered  in  this  urine  an  animal  matter 
identical  with  caseine.  Dr.  Graves  remarks,  that 
these  two  substances  certainly  differ  very  little  in 
their  principles,  but  very  much  in  their  properties, 
so  that  a  well-marked  line  of  demarcation  can  be 
obtained  from  the  latter  only.  If  caseine  be  exa¬ 
mined  with  reference  to  its  chemical  properties, 
we  shall  find  that  it  differs  very  much  from  albu¬ 
men.  Cause  albumen  to  ferment  as  much  as  you 
please  you  cannot  make  cheese  with  it,  even  if  you 
allow  the  fermented  matter  to  putrify  and  mould. 
M.  Bouchardat  joins  M.  Rayer  in  criticising  this 
remark;  the  distinction  drawn  by  Dr.  Graves 
between  albumen  and  caseine,  founded  on  the 
fact  that  the  latter,  in  putrifying,  forms  cheese, 
appears  striking  at  first  view ;  but  to  admit  this 
difference,  both  these  bodies  should  be  placed  in 
the  same  circumstances,  that  is  to  say,  the  caseine 
should  be  deprived  of  the  fatty  matter  which  ac¬ 
companies  it  in  milk,  and  the  albumen  of  the 
alkali  which  accompanies  it  in  the  white  of  egg, 
or  in  the  serum  of  the  blood.  In  that  case  caseine 
would  behave  exactly  as  albumen  does.  M. 
Bouchardat  therefore  concludes,  with  M.  Rayer, 
that  the  existence  of  milky  urine  has  not  been 
demonstrated  by  any  positive-experiment. 

According  to  M.  Rayer,  milky  urine  ought  to 
contain  caseine  coagulable  by  acetic  acid,  and 
also  show  the  milk  globules  under  the  microscope. : 
M.  Bouchardat  regards  the  milk  globules  as  the 
only  satisfactory  character,  for,  as  he  does  not: 
admit  that  there  is  any  difference  between  the  al¬ 
bumen  and  caseine,  he  cannot  regard  the  presence 
of  the  latter  as  an  available  characteristic.  He 
adds,  also,  that  the  modification  of  properties 
which  have  hitherto  distinguished  albumen  from 
caseine,  is  owing  to  the  presence  of  bodies  which 
always  accompany  the  albuminous  fluid  in  cer-t 
tain  circumstances.  When  the  fact  of  the  pre¬ 
sence  in  the  urine  ot  the  modification  called 
caseine  has  been  proved,  it  has  a  signification  of 
less  value  than  it  has  been  sought  to  give  it ; 
but,  nevertheless,  it  is  still  of  importance.  Thus, 
in  the  analysis  which  precedes  these  reflections,  j 
it  is  evident  that  it  was  not  a  case  of  albumen 
combined  or  mixed  with  the  matters  which  arc, 
generally  met  with  in  the  urine,  but  mixed  and  , 
combined  with  the  matters  which  generally  ac¬ 
company  it  in  milk.  It  possessed  a  property 
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which  belongs  to  milk,  that  of  forming  a  gela¬ 
tinous  mass  with  its  own  weight  of  ether,  which 
does  not  happen  with  the  ordinary  albuminous 
solutions,  at  the  same  degree  of  concentration. 

It  appears  very  reasonable  to  admit  that  the 
disturbances  which  take  place  during  the  puer¬ 
peral  condition  may,  in  a  certain  case,  exert  a 
marked  influence  over  all  the  secretions,  and  es¬ 
pecially  over  the  urinary  secretions.  The  im¬ 
portance  of  this  puerperal  condition,  however, 
must  not  be  exaggerated,  for  M.  Bouchardat  has 
analysed  the  urine  of  a  male  patient  under  the 
care  of  M.  Gueneau  de  Mussy,  who  was  affected 
with  general  dropsy,  probably  from  disease  of  the 
kidney,  and  the  urine  contained  the  two  modifi- 
cations  of  albumen ;  they  were  partly  eoagu- 
lable  by  heat,  and  after  filtration  the  coagulation 
was  completed  by  the  addition  of  an  acid. 

Resumd.  1st. — The  existence  of  milky  urine 
ought  not  to  be  admitted  unless  the  presence  of 
milky  globules  has  been  ascertained,  of  which,  at 
present,  no  case  has  been  recorded.  2ndly,  the 
presence  of  caseine  cannot  be  regarded  as  a  cha¬ 
racter  of  much  importance,  since,  according  to 
M.  Bouchardat,  caseine  is  only  a  modification  of 
albumen.  3rdly,  Fatty  matters  are  sometimes 
met  with  rather  abundantly  in  albuminous  urine  ; 
their  presence  is  not  sufficient  to  characterise  it  as 
milky.  4lhly,  the  presence  of  the  butyrine  of  the 
sugar  of  milk  would  be  very  important.  5thly, 
in  the  case  of  which  the  analysis  has  been  given 
the  urine  passed  during  the  existence  of  puerperal 
fever  contained,  beside  a  large  proportion  of  uric 
acid  and  the  urates,  a  fatty  matter,  caseine,  and 
all  the  other  principles  of  urine,  but  it  did  not  con¬ 
tain  either  butyrine,  lactine,  or  globules  of  milk. 

Observations  on  a  Work,  of  M.  Bouchar¬ 
dat,  on  the  Vegetable  Alkalies,  by  M.  Biot. 

I  have  the  honour  to  present  to  the  Academy  from 
M.  Bouchardat,  principal  pharmacien  at  the  Hotel- 
Dieu,  a  considerable  series  of  experiments  on  the 
optical  properties  of  the  vegetable  alkalies,  ob¬ 
served  in  solution  in  inactive  liquids,  such  as 
water,  alcohol,  or  ether,  either  in  a  state  of  isola¬ 
tion,  or  in  the  presence  of  mineral  acids  and  alka¬ 
lies.  As  the  work  appears  to  me  to  be  of  a  nature 
to  interest  natural  philosophers,  chemists,  and 
physicians,  by  its  application,  I  ask  permission  of 
the  Academy  briefly  to  explain  its  object  and 
theoretical  utility,  and  its  principal  results. 

M.  Bouchardat  was  led  to  undertake  these 
researches  in  the  well  founded  hope  of  drawing 
useful  characters  for  pharmaceutical  and  medical 
application,  if  he  found  the  organic  alkalies  among 
the  number  of  bodies  which  act  molecularly  on 
polarized  light.  He  soon  ascertained  that  they 
all  in  fact  exert  well  marked  actions  on  this  light, 
presenting  considerable  difference  however  either 
with  regard  to  intensity  or  to  their  direction,  and 
the  same  takes  place  in  their  combinations  with 
the  inorganic  acids  and  alkalies,  presenting  charac¬ 
teristic  variations  of  their  more  or  less  intimate 
union  with  these  substances,  as  well  as  of  the 
fleeting  or  durable  modifications  which  they  cause 
them  to  undergo. 

In  order  to  understand  the  theoretical  value  of 
these  new  observations, it  must  be  recollected  that 
for  a  long  time  the  organic  substances  in  which 
properties  of  this  kind  had  been  discovered  were 
of  a  nature  so  little  stable,  that  the  mineral  acids 
or  alkalies  with  which  it  was  attempted  to  com¬ 
bine  them,  effected  permanent  modifications, 
so  that  they  could  not  be  again  obtained  from 
these  combinations  in  their  primitive  state,  and 
thus  no  advantage  could  be  drawn  from  these 
facts  to  study  the  mechanical  conditions  of  chemi¬ 
cal  reactions,  the  most  simple  in  their  case,  that 
in  which  they  take  place  without  mutual  decom¬ 
position,  and  which  nevertheless  was  one  of  the 
most  useful  theoretical  applications  that  these  new 
molecular  properties  gave  hope  of.  This  step  was 
fortunately  gained,  when  it  was  ascertained  that 
tartaric  acid  possessed  similar  properties ;  for, 
as  it  could  be  dissolved  in  water,  alcohol,  and 
wood  spirit,  either  in  the  state  of  isolation,  or  in 
the  presence  of  mineral  alkalies  or  of  other  acids, 
without  undergoing  decomposition;  in  all  these 
cases,  the  successive  progress  of  the  reactions  that 
were  going  on  could  be  followed  in  the  fleeting 


changes  of  the  optical  phenomena.  But,  by  an 
exception  hitherto  unique  among  all  known  bodies, 
tartaric  acid  brings  to  these  observations  a  pro¬ 
perty,  with  which,  while  it  renders  them  more  curi¬ 
ous  to  study,  also  renders  them  more  difficult,  and 
of  a  less  simple  theoretical  application.  In  fact, 
whilst  all  the  other  substances  possessed  of  the 
rotary  power  impress  on  the  plan  of  polarization 
divers  simple  rays  of  dispersion  almost  identical  in 
their  relations,  tartaric  acid,  observed  in  the  state 
of  isolation  in  inactive  liquids,  separates  these  plans 
from  one  another  according  to  entirely  different 
laws,  and  which  also  vary  according  to  the  nature 
of  the  solvent,  and  in  the  same  solvent,  according 
to  the  relative  proportion  of  the  acid,  and  the 
temperature  of  the  solution.  It  suddenly  loses 
this  special  character  for  the  time  in  the  combina¬ 
tions  in  which  it  is  engaged,  however  slight  their 
energy  may  be,  to  regain  it  when  it  is  withdrawn 
from  the  combination,  or  when  the  body  which 
acted  on  it  is  neutralised.  These  mutations  of 
tartaric  acid  become  doubtlessly  of  value,  to  shew 
whether  it  is  actually  free,  or  engaged  in  com¬ 
bination  with  substances,  which  thus  momentarily 
change  its  power.  By  profiting  of  this  mobility, 
we  can,  so  to  say,  dispose  at  its  will  of  its  affec¬ 
tions,  so  as  to  give  in  a  medium  of  identical  nature, 
the  rotary  power  towards  the  right  on  one  portion 
of  the  luminous  spectre,  and  towards  the  left  for 
the  other  rays,  by  varying  the  proportions  of  the 
solvent  as  well  as  the  temperature  of  the  solu¬ 
tion.  These  singular  phenomena  have  supplied 
the  matter  for  several  memoirs  which  have  been 
inserted  in  the  collection  of  the  Academy,  and  it 
has  been  attempted  to  deduce  from  them  the  nu¬ 
merous  conditions  of  chemical  mechanism  which 
they  reveal.  But  the  new  observations  of  M. 
Bouchardat  on  the  vegetable  alkalies  will  furnish 
effects  of  a  much  more  easy  study,  and  which 
hereafter  ought  to  take  precedence  of  these  in 
the  research  of  theoretical  consequences ;  for  in 
the  first  place  all  these  bodies  follow  the  law  of 
general  dispersion  in  the  state  of  isolation,  as  well 
as  in  the  different  combinations  in  which  they  are 
engaged  under  the  eye  of  the  experimentalist, 
thus  simplifying  the  comparative  study  of  the 
effects  which  they  undergo;  and  besides,  if  some  of 
them  are  immediately  modified  in  a  permanent 
manner  in  the  act  even  of  these  combinations, 
there  are  many  who  undergo  them,  at  least  tem¬ 
porally  without  being  sensibly  changed,  since  they 
resume  all  their  primitive  properties,  and  repro¬ 
duce  the  same  primordial  deviations,  when  they 
are  separated  from  the  body  which  retained  them, 
by  means  of  a  more  powerful  affinity.  This,  there¬ 
fore,  will  offer  a  new,  very  extensive,  and  fruitful 
field  of  study  for  natural  philosophers  as  well  as 
chemists,  who  might  wish  to  enlighten  the  com¬ 
plex  considerations  drawn  from  the  chemistry  of 
sensible  masses,  by  the  individually  molecular 
characters  that  these  phenomena  will  establish. 

All  that  remains  for  me  to  do  is  to  point  out 
some  of  the  general  facts  which  are  deduced  from 
the  tables  in  which  M.  Bouchardat  has  collected 
the  results  of  his  experiments  on  each  of  the 
alkalies  which  he  has  studied.  The  solvents  have 
been  water,  alcohol,  or  ether,  according  to  ne¬ 
cessity. 

1.  Morphia. — This  alkali,  observed  in  its  solu¬ 
tion,  either  in  the  state  of  isolation,  or  in  presence 
of  acids  or  alkalies,  exerts  always  the  deviation  to 
the  left.  When  it  is  in  presence  of  acids,  it  car¬ 
ries  into  the  combination  its  own  power,  not 
sensibly  altered,  and  it  re-appears  in  its  primitive 
state  when  the  acid  is  saturated,  that  is  to  say 
that  in  these  two  cases  the  calculated  power  is 
equal  for  the  same  mass  of  morphia,  whether 
isolated  or  combined.  But  the  prolonged  presence 
of  alkalies  in  excess  alters  this  power  in  a  lasting 
manner.  These  two  results  are  conformable  to 
those  that  chemistry  has  observed. 

2.  Narcotine. — This  alkali,  observed  in  its  solu¬ 
tion  in  the  state  of  isolation,  exercises  a  very 
energetic  deviation  to  the  left.  If  acids  are  added 
to  these  solutions,  the  power  passes  to  the  right, 
and  does  not  return  to  the  left  on  saturating  the 
acid  with  ammonia.  Narcotine  consequently  is 
wholly  or  partially  changed  during  this  re-action. 

3.  Strychnine. — In  isolated  solution,  it  exerts 


a  very  considerable  power  towards  the  left.  The 
addition  of  acids  weakens  much  this  power,  with¬ 
out  changing  its  direction,  and  the  saturation  of 
the  acid  by  ammonia  restores  it  to  its  primitive 
state  of  intensity.  An  excess  of  ammonia  does 
not  produce  any  ulterior  change. 

4.  Brucine. — Dissolved  alone  in  alcohol,  it 
exerts  a  deviation  towards  the  left.  The  addition 
of  hydrochloric  acid  instantaneously  modifies  this 
power,  and  weakens  it  without  changing  the  di¬ 
rection  ;  if  the  acid  is  saturated  with  ammonia,  the 
primitive  power  is  restored.  The  ulterior  addition 
of  ammonia  increases  it. 

5.  Cinchonine. — In  isolated  solution,  it  exerts  a 
considerable  rotary  power  towards  the  right. 
This  power  is  weakened  on  the  addition  of  acids, 
but  continues  still  in  the  same  direction.  M. 
Bouchardat  suspects  that  it  is  completely  re-es¬ 
tablished  when  the  acid  is  saturated ;  but  the  ex¬ 
ceeding  smallness  of  the  quantity  which  can  be 
kept  thus  isolated  in  solution  does  not  permit  this 
identity  of  restitution  to  be  ascribed  with  absolute 
certainty. 

6.  Quinine. — In  isolated  solution,  and  also  in 
the  presence  of  acids,  it  exercises  the  deviation  to 
the  left;  but  under  the  influence  of  these  bodies, 
its  own  power  is  notably  increased.  It  returns  to 
its  primitive  state  when  the  acid  is  saturated,  and 
an  ulterior  addition  of  ammonia  does  not  produce 
any  change. 

M.  Bouchardat  has  equally  studied  the  piperine, 
which  in  its  composition  approaches  the  organic 
alkalies,  although  it  is  distinguished  from  them, 
inasmuch  as  it  does  not  form  definite  salts  with 
acids.  He  did  not  find  it  possess  any  rotary 
power,  nor  was  there  any  found  in  urea,  which 
also  offers  analogies  with  the  vegetable  alkalies. 

All  the  effects  that  have  been  observed  by  M. 
Bouchardat  ought  to  be  understood  as  referring 
to  instantaneous  re-actions.  The  modifications 
which  time  produces  remain  yet  to  be  examined. 

M.  Bouchardat  has  observed  that  temperature 
has  a  very  marked  influence  on  the  rotary  power 
of  quinine  in  solution  in  alcohol,  in  the  state  of 
isolation.  An  analogous  result  has  been  already 
pointed  out  with  respect  to  tartaric  acid,  but  in 
that  case  the  direction  is  inverse;  an  elevation 
of  temperature  increases  the  rotary  power  of  tar¬ 
taric  acid,  whilst  that  of  quinine  is  weakened. 

In  offering  these  new  facts  to  chemistry,  M. 
Bouchardat  has  not  failed  to  remark  that  they 
will  furnish  in  future  characters  as  certain  as  they 
are  easy  in  their  application,  to  determine  the 
degree  of  purity  of  the  sulphate  of  quinine,  which 
is  at  present  so  advantageously  employed  in  medi¬ 
cine.  The  instrument  of  polarisation  kept  at  the 
Hotel-Dieu,  in  order  that  the  urine  of  diabetic 
patients  maybe  examined  daily, has  thus  obtained 
from  the  principal  pharmacien  a  new  and  useful 
application,  thus  justifying  the  proceedings  of 
those  enlightened  physicians  who  caused  its  intro¬ 
duction  into  that  establishment. 

The  memoir  of  M.  Bouchardat  is  inserted  in 
full  in  the  number  of  the  Annates  de  Chemie  et  de 
Physique  for  October,  1 843,  and  those  who  wish 
fuller  information  on  this  subject  are  referred  to  it 

Researches  and  Experiments  on  the  Anti¬ 
dotes  tor  Corrosive  Sublimate,  Lead,  Cop¬ 
per,  and  Arsenic.  By  M  M.  Bouchardat  and 
Sandras. 

Among  the  poisons  which  are  obtained  from  the 
mineral  kingdom,  corrosive  sublimate,  and  the 
compounds  of  lead,  copper,  and  arsenic,  have 
principally  attracted  the  attention  of  medical  men, 
as  one  or  other  of  them  is  the  agent  generally 
chosen  for  poisoning,  whether  as  the  result  of  im¬ 
prudence  or  criminal  intent.  Hence  arises  the 
necessity  for  medical  men  being  well  Acquainted 
beforehand  with  the  most  ready  and  most  certain 
means  of  annihilating  these  poisons:  for  pharma- 
ciens,  the  duty  of  always  having  in  readiness  the 
remedies  which  theory  and  experience  have  recom¬ 
mended  and  consecrated  ;  and  for  us,  the  interest 
with  which  we  have  pursued  researches  authorised 
by  the  very  often  insufficient  condition  of  the 
science  of  antidotes. 

The  experiments  which  we  are  about  to  pub¬ 
lish  will,  we  venture  to  hope,  prove  to  all  that  a 
poisonous  substance,  when  swallowed  and  invinci- 
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bly  retained  in  the  stomach,  may,  after  it  has 
been  mixed  with  a  well-known  corrective,  traverse 
the  entire  digestive  tube  without  producing  the 
fatal  effects  which  belong  to  its  nature.  The  facts 
which  we  shall  make  known  do  not  leave  us  in 
any  doubt  as  far  as  regards  the  animals  on  which 
the  experiments  were  performed ;  in  bringing  them 
forwards,  we  call  on  all  men  of  science  to  extend 
to  man  the  benefits  which  we  have  ascertained,  and 
we  are  confident  that  the  antidotes  which  we  re¬ 
commend,  taken  in  time,  will  have  results  which 
will  be  more  effectual,  as  the  vomiting,  which 
should  be  carefully  kept  up,  will  cause  fresh  doses 
of  the  poison  to  be  continually  rejected  from  the 
stomach. 

We  must,  however,  observe  here,  that  in  making 
known  the  results  we  have  obtained,  we  do  not 
intend  treating  of  the  medical  care  which  should 
be  applied  to  the  therapeutics  of  the  disorders 
consecutive  on  poisoning ;  our  sole  object  is  to 
awaken  attention  to  the  means  which  ought  to  be 
proposed,  and  which  we  can  sustain  experimentally, 
will  immediately  attack  in  the  body  of  the  vic¬ 
tim  the  poisonous  substance  which  is  introduced, 
and  render  it  inert,  or  almost  innocent,  before  it 
has  exerted  any  ravages. 

In  this  point  of  view  we  shall  study  successively 
each  of  the  chapters  which  we  have  chosen,  and 
experimented. 

1.  Antidotes  oe  Corrosive  Sublimate. — A 
great  number  of  antidotes  for  corrosive  sublimate 
have  been  already  indicated.  Navier,  in  his  work, 
entitled  “  Antidotes  of  Arsenic,  Corrosive  Subli¬ 
mate,  Lead,  and  Copper,”  mentions  many  sub¬ 
stances  which  he  regards  as  antidotes  to  the 
mercurial  salt ;  for  example,  the  alkalies  and 
earths,  the  alkaline  martial  tinctures,  and  the 
sulphurets  of  potash  and  lime.  M.  Orfila  has 
shewn  that  the  alkalies  and  earths  recommended  by 
Navier  are  totally  inefficacious.  These  substances 
act  by  decomposing  the  corrosive  sublimate,  and 
producing  an  hydrated  binoxide  of  mercury,  a 
poison  as  energetic  as  corrosive  sublimate.  M. 
Orfila  equally  objects  to  the  employment  of  the 
sulphurets  of  lime  and  potash ;  his  physiological 
experiments  shew  that  the  black  sulphuret  of 
mercury  which  is  produced  poisons  dogs.  We 
must  here  remark,  however,  that  in  this  case  we 
must  admit  one  of  two  things,  either  that  the 
corrosive  sublimate  is  not  entirely  decomposed 
by  the  alkaline  sulphurets,  or  else  that  the 
sulphuret  of  mercury  destroys  dogs,  and  is  not 
poisonous  to  man,  as  frequent  observations  have 
shewn  that  notable  proportions  of  this  product 
may  be  exhibited  to  the  latter. 


Dr.  Buckler  has  recommended,  as  an  antidote 
to  corrosive  sublimate,  a  mixture  of  equal  parts 
of  gold  in  powder  and  porphyrised  iron  filings 
Mr.  John  Barry  has  ascertained  the  value  of  this 
process  by  dissolving  0'50  of  corrosive  sublimate 
in  two  hundred  grammes  of  water.  After  havin' 
added  six  drops  of  hydrochloric  acid  to  a  mixture 
of  T20  of  each  of  these  two  metallic  powders, 
dissolved  in  a  little  mucilage,  he  mixed  then 
with  the  poison,  and  threw  the  whole  on  a  filter 
flm  first  few  drops  which  passed,  and  that,  too 
a  minute  after  the  mixture  had  been  effected,  die 
not  contain  any  mercury.  The  nhysiologica 
experiments  made  by  M.  Orfila,  published  in  the 
October  Number  of  the  Annales  d'Hygiene  foi 
1842,  are  far  from  justifying  Dr.  Buckler’s  asser 
tion.  Besides,  even  if  this  antidote  were  a; 
valuable  as  it  is  presumed  to  be,  it  would  b< 
scarcely  applicable,  as  there  are  not  many  che 
mists’  shops  in  which  the  powdered  gold  required 
tor  the  purpose  could  be  found. 

We  believe  that  the  powder  of  gold  and  iror 
may  be  replaced  by  that  of  iron  and  zinc,  anc 
lave  ascertained  that  if  the  decomposition  is  less 
vapid  than  it  was  found  to  be  by  Mr.  John  Barry 
it  is  not  less  energetic.  We  are  even  of  opinioi 
that,  instead  of  giving  the  two  metals,  all  that  h 
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First  Experiment. — In  order  to  verify  the 
utility  of  this  antidote,  we  gave  a  vigorous  dog 
0’50  of  the  bichloruret  of  mercury  mixed  with 
meat,  and  then  ten  grammes  of  iron  reduced 
by  hydrogen,  also  in  a  little  meat.  The  dog  did 
not  vomit ;  after  the  lapse  of  a  few  hours  he  was 
much  purged,  and  the  next  day  was  quite  well. 
This  result,  which  we  are  far  from  regarding  as 
complete  and  definitive,  as  we  shall  soon  show, 
has  nevertheless  a  certain  value,  since  the  dog 
did  not  vomit,  contrary  to  the  ordinary  effect  of 
corrosive  sublimate  on  dogs  to  whom  it  has  been 
administered. 

Finally,  acting  on  the  same  principle  as  M. 
Navier,  M.  Mialhe  has  proposed  the  employment  of 
the  hydrated  protosulphuret  of  iron.  This  pro¬ 
duct  effects  the  decomposition  of  the  mercurial 
salt,  and  is  itself  in  no  way  poisonous — an  ex¬ 
ceeding  and  necessary  advantage  for  an  antidote, 
as  there  does  not  then  exist  the  fear  of  giving  it 
in  excess.  But  poisoning  by  corrosive  sublimate 
is  not  sufficiently  common  that  one  can  compel 
chemists  to  keep  this  new  product,  which  has  no 
other  therapeutic  use.  Besides,  in  its  prepara¬ 
tion  we  must  have  recourse  to  the  employment  of 
an  alkaline  sulphuret  as  the  minimum,  or  to  the 
hydrosulphate  of  soda — products  which  the  Codex 
has  not  classed  among  those  substances  which 
should  be  kept  prepared  in  all  chemists’  shops. 
We  believe  that  the  hydrated  sulphuret  of  iron  as 
the  maximum  should  be  preferred.  Nothing  is 
more  easy  than  its  preparation ;  all  that  is  re¬ 
quisite  is  to  add  a  neutral  solution  of  the  sulphate 
of  iron,  drop  by  drop,  to  a  solution  of  liver  of 
sulphur  diluted  with  water.  A  black,  gelatinous 
precipitate  is,  obtained,  which  is  deprived  of  the 
sulphuret  of  potassium  in  excess  by  washing  and 
decantation,  and  is  preserved  in  water  in  well- 
closed  vessels.  This  persulphuret  of  iron  cannot 
be  obtained  by  pouring  the  solution  of  the  alkaline 
sulphuret  into  the  ferruginous  solution,  for  in  that 
case  the  ferric  oxide  is  reduced  to  the  state  of  a 
ferrous  oxide,  and  sulphur  is  precipitated. 

We  should  have  instituted  comparative  physio¬ 
logical  experiments  on  the  value  of  the  different 
antidotes  to  corrosive  sublimate,  but  were  pre¬ 
vented,  first,  by  the  uncertainty  which  governs  all 
the  results  which  we  obtained,  and  of  which  we 
shall  make  known  the  cause  ;  and  secondly,  be¬ 
cause  there  exists  an  antidote  to  corrosive  subli¬ 
mate  which  combines  all  the  desirable  conditions. 
The  albuminous  water  recommended  by  M.  Orfila 
is  perfectly  innocuous,  and  can  be  obtained  any¬ 
where  :  it  instantly  forms  an  insoluble  compound 
with  the  bichloruret  of  mercury.  The  compound, 
it  is  true,  is  not  completely  inactive,  but,  in  cases 
of  poisoning,  nothing  is  neglected  that  can  make 
the  patient  vomit,  and  he  is  thus  disembarrassed  of 
the  dangerous  contents  of  his  stomach. 

We  have,  therefore,  accepted  the  results  ob¬ 
tained  on  this  point  by  this  skilful  experimentalist, 
being  stopped  only  by  such  obstacles  as  the  fol¬ 
lowing. 

Second  Experiment. — A  strong  and  large-sized 
dog  took  a  gramme  of  the  bichloruret  of  mercury 
in  a  little  meat;  while  preparations  were  made  to 
tie  the  oesophagus,  the  throat  being  scarcely 
touched,  violent  efforts  at  vomiting  took  place,  and 
he  threw  up  a  great  quantity  of  foam.  He  was 
released,  and  the  ^fforts  at  vomiting  continued, 
foam  being  abundantly  rejected,  and  the  piece  of 
meat  which  was  swallowed  with  the  bichloruret 
being  also  thrown  up.  The  dog  each  time  picked 
it  out  and  swallowed  it  again.  After  the  lapse  of 
an  hour,  some  efforts  at  vomiting  continued,  but 
the  animal  was  not  seriously  ill,  and  he  recovered 
so  well  and  so  quickly,  that  he  was  made  the  sub¬ 
ject  of  other  experiments  soon  afterwards.  The 
extreme  rapidity  with  which  vomiting  took  place 
in  this  case,  is  worthy  notice;  it  would  have  been 
useless  to  have  tied  the  oesophagus  after  vomiting 
had  commenced,  for  the  quantity’of  the  bichloruret 
remaining  in  the  stomach  could  not  be  ascertained. 
The  fact,  however,  shows  that,  without  ligature  of 
the  oesophagus,  poisonings,  and  consequently  anti¬ 
dotes,  are  not  sufficiently  tested. 

Third  Experiment.— A.  large  and  strong  dog 
received,  through  a  wound  in  the  oesophagus,  a 
gramme  of  the  bichloruret  of  mercury  in  solution 
in  water,  after  which  the  oesophagus  was  tied. 


Efforts  at  vomiting  took  place  soon  afterwards, 
but  they  were  less  violent  and  less  speedy  than  in 
the  preceding  instance  ;  diarrhoea  occurred  at  the 
end  of  a  quarter  of  an  hour.  The  vomiting  ceased 
in  the  course  of  the  day,  and  the  next  morning  the 
dog  appeared  to  be  tolerably  well.  It  is  remarkable 
that  during  each  effort  at  vomiting  glairy  tenacious 
masses  were  expelled  from  the  wound  ;  they 
appeared  to  come  from  below,  and  contained  a 
swelling  in  their  interior  closely  resembling  a  very 
large  blown  glass  bladder.  The  next  day  the  dog 
appeared  to  be  very  well,  suffering  only  from  the 
wound.  The  ligature  was  removed  from  the 
oesophagus,  and  he  began  to  drink  freely,  all  the 
water,  however,  passing  out  by  the  wound.  The 
dog  was  then  killed.  The  stomach  did  not  pre¬ 
sent  any  traces  of  alteration,  and  it  was  ascertained 
that  the  oesophagus  had  been  tied  just  above  a 
puncture  made  in  it  by  the  sound  which  carried 
the  ligature.  The  glairy  masses  passed  out  during 
the  vomiting  by  this  hole,  and  it  is  possible  that 
the  poison  also  escaped  by  it.  Physiologically 
speaking,  the  air-bladders  coming  from  the  stomach, 
and  swelling  out  the  mucus  which  came  from  the 
wound,  are  worthy  of  notice.  As  toxicologists,  we 
should  also  observe  the  integrity  of  the  stomach, 
which  had  nevertheless  remained  a  notable  time 
in  contact  with  the  bichloruret  of  mercury.  But 
we  cannot  draw  any  possible  deductions  from 
this  fact,  since  all  the  bichloruret  could  have 
passed  out  by  the  wound  in  the  oesophagus.  The 
following  fact  will  be  more  conclusive  : — 

Fourth  Experiment. — A  vigorous  dog  took  a 
gramme  of  the  bichloruret  of  mercury  in  a  littlei 
meat;  immediately  afterwards  he  swallowed,  also 
in  meat,  two  grammes  of  powdered  zinc  and  four 
grammes  of  powdered  iron  mixed  together.  Two 
minutes  afterwards  he  vomited  and  threw  it  all 
up  again,  and  did  not  suffer  any  further  incon¬ 
venience.  This  fact  would  tell  greatly  in  favour 
of  the  remedy  employed,  but  in  order  to  give  it  its 
full  value,  it  is  requisite  to  prove  that  a  dog  is 
poisoned  when  he  swallows  and  retains  a  gramme 
of  the  bichloruret  of  mercury  without  antidote. 
This  we  determined  to  verify,  and  consequently 
performed  the 

Fifth  Experiment. —  We  injected  into  the 
stomach  of  a  vigorous  dog  through  the  opened 
oesophagus  a  gramme  of  the  bichloruret  of  mercury 
dissolved  in  eighty  grammes  of  water,  after  which 
the  oesophagus  was  carefully  tied  below  the  opening 
made  for  the  injection.  The  next  morning  we 
found  the  dog  apparently  in  good  health,  although 
he  appeared  ill  after  the  operation,  and  made 
several  efforts  to  vomit.  The  eye  was  very  clear, 
he  walked  steadily,  and  ran  away  very  readily 
when  he  saw  us.  The  ligature  was  removed  in 
the  evening,  thirty  hours  after  it  had  been  applied. 
The  animal  drank  water  the  following  days,  but! 
the  greatest  part  came  away  by  the  wound,  and 
he  escaped  on  the  sixth  day,  being  then  apparently 
very  well.  This  fact  proves  that  a  gramme  of  the 
bichloruret  of  mercury  does  not  always  poison  a 
vigorous  dog  :  it  very  easily  explains  the  preser¬ 
vation  of  the  two  first  cases,  and  even  may  be 
rigorously  said  to  do  so  with  the  third,  in  which 
poisoning  did  not  take  place.  These  experiments 
appear  to  us  to  justify  the  mistrust  with  which  all 
experiments  on  antidotes  should  be  received,  if 
the  power  of  the  poison  has  not  been  previously 
tried,  and  the  oesophagus  carefully  tied.  We 
have  also  felt  ourselves  called  on  to  abandon 
experimenting  on  dogs  with  this  poison,  and  with 
the  antidotes  which  chemical  theory  advises. 

***  We  must  be  far  from  concluding  from 
these  facts,  that  corrosive  sublimate  is  not 
poisonous  to  dogs  when  it  is  absorbed,  for  of  all 
the  known  poisons  the  mercurial  salts  are  those; 
which  exercise  the  most  general  action  on  alb 
beings  of  this  series.  These  dogs  were  not 
poisoned,  because  it  was  rejected  with  the  alvinei 
evacuations. 

2.  Antidotes  to  Copper. — Many  substances 
have  been  indicated  as  serving  as  antidotes  to  cop- 1 
per.  Navierrecommendsthesulphurets  of  potassium 
and  calcium,  but  these  substances  are  far  from 
being  innocuous — we  are  obliged  to  exhibit  them 
with  precaution,  and  their  utility  consequently 
becomes  equivocal.  M.  Drouard  has  performed 
physiological  experiments  which  show  that  the 
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alkaline  or  earthy  sulphurets  cannot  he  employed 
as  antidotes  to  the  salts  of  copper.  Sugar  has 
been  recommended  by  some  physicians,  but  M. 
Orhla  has  demonstrated  the  incorrectness  of  this 
assertion  (  Toxicologie,  third  edition,  vol.  i.  p.  540). 
Albumen  has  been  employed  successfully  by  M. 
Orhla  to  combat  poisoning  by  the  salts  of  copper. 
These  form  an  insoluble  albuminous  compound, 
the  innocuousness  of  which,  however,  has  not 
been  absolutely  ascertained.  Several  metals, 
under  the  influence  of  weak  acids,  speedily  effect 
the  reduction  of  the  soluble  salts  of  copper  into 
metallic  copper.  They  may,  therefore,  be  em¬ 
ployed  as  antidotes,  it  is  stated  in  the  Annuaire 
de  Therapeutiquc  for  1842,  that  M.  Dumas  has 
mentioned  in  his  lectures  an  electuary  composed 
of  porphyrised  iron  and  honey,  as  the  best  anti¬ 
dote  for  the  salts  of  copper.  Iron  was  recom¬ 
mended  in  1830  for  the  same  purpose  by  M. 
Gabriel  Pelletan. 

If,  instead  of  using  porphyrised  iron,  metallic 
iron  reduced  by  hydrogen  is  employed,  the  decom¬ 
position  under  the  influence  of  a  weak  acid  is  ef¬ 
fected  much  more  rapidly.  We  have  ascertained 
that  this  substance  may  be  regarded  as  a  very 
simple  and  efficacious  antidote  to  the  salts  of  cop¬ 
per.  A  rapid  reduction  of  the  soluble  salts  of 
copper  may  also  be  obtained  by  mixing  together 
iron  and  zinc  filings.  This  mixture  may  also  be 
advantageously  employed  to  combat  poisoning  by 
the  salts  of  copper.  Finally,  if  instead  of  advising 
a  soluble  and  poisonous  sulphuret,  the  hydrated 
persulphuret  of  iron,  the  mode  of  preparing  which 
has  been  already  described,  be  chosen,  there  will 
not  be  anything  to  dread  from  the  presence  of  the 
antidote,  and  the  transformation  of  the  soluble 
salts  of  copper  into  insoluble  sulphurets  is  readily 
obtained. 

The  following  experiments  appears  to  us  suffi¬ 
cient  to  remove  all  doubt  on  these  points  : — 

First  Experiment. — A  dog  of  large  size,  and  ex¬ 
ceedingly  vigorous,  ate  a  gramme  of  the  acetate 
of  copper,  in  a  little  fat  meat,  immediately  after 
which  the  oesophagus  was  tied.  He  appeared  de- 
!  jected,  made  repeated  efforts  to  vomit,  and  a  con¬ 
siderable  quantity  of  adhesive  matter  trailed  from 
the  throat.  The  dog  afterwards  became  more 
and  more  ill,  but  did  not  renew  his  efforts  at 
vomiting  ;  he  died  twenty -nine  hours  after  he  was 
poisoned.  Redness  in  many  parts  was  found  in 
the  cul-de-sac  of  the  stomach,  but  the  consistence 
of  the  mucous  membrane  was  not  changed  in 
that  place.  There  was  only  a  sanguineous  in¬ 
jection  of  the  sub-mucous,  and,  perhaps,  of  the 
mucous  tissues.  There  was  neither  erosion  nor 
ecchymosis  in  any  part  of  the  stomach.  Near 
the  pylorus,  there  was  a  large  patch  of  a  slate- 
coloured  grey,  and  the  mucous  membrane  was 
softened.  Nothing  particular  was  discovered 
elsewhere.  We  attributed  the  grey  patch  to  a 
pre-existing  chronic  inflammation  of  the  stomach. 
The  redness  in  points  of  the  great  cul-de-sac  ap¬ 
peared  to  us  to  be  the  exclusive  effect  of  the  poi¬ 
son.  We  are  entitled  to  conclude  from  this  fact 
that  a  gramme  of  the  acetate  of  copper  may  kill 
!  a  very  vigorous  dog  in  twenty-nine  hours,  and 
may  leave  traces  of  its  action  in  the  stomach. 

Second  Experiment. — Two  grammes  of  acetate 
j  of  copper,  mixed  with  meat,  were  given  to  a  dog. 
Ten  grammes  of  iron,  reduced  by  hydrogen,  and 
1  mixed  with  meat,  were  given  immediately  after¬ 
wards.  No  inconvenience  to  the  animal  resulted 
i  from  this  experiment ;  he  took  his  food  the  same 
evening  and  the  next  day  just  as  usual.  This 
fact,  although  incomplete  on  account  of  non¬ 
ligature  of  the  cesophagus,  proves  much  in  favour 
of  the  iron  reduced  by  hydrogen. 

Third  Experiment. — A  rather  powerful  mastiff 
swallowed  a  gramme  of  acetate  of  copper  in  a 
little  meat.  He  was  given  immediately,  also  in  a 
|  little  meat,  a  powder  composed  of  two  grammes 
of  zinc  filings,  and  five  grammes  of  powdered  iron, 
after  which  the  cesophagus  w’as  tied.  The  next 
day  the  dog  appeared  in  very  good  health.  The 
ligature  was  removed  and  he  had  some  broth,  of 
which  he  drank  in  the  course  of  the  day.  In  the 
morning  after,  he  drank  some  water  before  us. 
The  following  day  the  dog  continued  to  improve, 
only  that  when  he  ate  a  little  meat.,  he  vomited  it 
up  again  while  coughing,  then  swallowed  it  again, 


and  retained  it.  This  symptom  is  very  common 
in  dogs  who  have  had  the  ossophagus  tied,  and  the 
ligature  afterwards  removed.  This  dog,  how¬ 
ever,  coughed  very  much,  especially  when  he 
moved,  or  jumped  about,  tie  became  more  and 
more  cheerful,  and  at  the  end  of  a  month  made 
his  escape  in  very  good  health.  This  fact  shews 
that  the  mixture  of  iron  and  zinc  previously  indi¬ 
cated  may  prevent  the  toxic  action  of  the  acetate 
of  copper  on  a  dog. 

Fourth  Experiment. — A  dog  a  little  below  the  or¬ 
dinary  size,  ate  a  gramme  of  the  acetate  of  copper 
in  powder  in  his  food.  He  immediately  afterwards 
had  seven  grammes  of  powdered  porphyrised  iron, 
also  in  meat,  and  then  the  oesophagus  was  tied. 
After  the  lapse  of  a  quarter  of  an  hour,  there  was 
not  any  attempt  at  vomiting.  Twenty-four  hours 
after  the  operation  the  dog  was  in  very  good  health. 
The  ligature  was  removed  from  the  oesophagus. 
He  then  made  some  efforts  at  vomiting,  in  the 
course  of  which  he  brought  up  a  little  frothy 
colourless  mucus.  The  next  day  he  appeared 
perfectly  well,  and  had  some  broth.  The  follow¬ 
ing  days  the  wound  in  the  throat  went  on  im¬ 
proving,  and  the  dog  was  given  soup  instead  of 
broth,  which  he  swallowed  and  digested  easily. 
The  wound  in  the  throat  was  nearly  healed  by 
the  fourteenth  day,  the  animal  occasionally  throw¬ 
ing  up  what  he  had  taken,  then  re-eating  and 
retaining  it.  The  dog  was  driven  away  on  the 
26th  day  perfectly  well,  except  that  he  had  some 
difficulty  in  deglutition.  Thus,  powdered  iron 
alone  has  been  sufficient  to  prevent  the  poisonous 
action  of  a  gramme  of  the  acetate  of  copper. 

Fifth  Experiment. — A  strong  dog,  of  the  middle 
size,  swallowed  a  gramme  of  the  acetate  of  copper 
in  meat,  and  immediately  afterwards  six  grammes 
of  coarsely -powdered  zinc,  after  which  the  oeso¬ 
phagus  was  tied.  No  attempt  at  vomiting  was 
made  for  a  quarter  of  an  hour.  The  next  morn¬ 
ing  he  was  found  to  be  perfectly  well,  and  the 
ligature  was  removed  from  the  cesophagus.  The 
third  day  he  was  in  very  good  condition,  and 
walked  without  effort.  lie  was  allowed  some 
broth.  The  following  days  he  was  lying  down 
depressed  and  dirty.  When  spoken  to,  he  shook 
his  tail.  He  drank  the  broth  readily,  and  he  eat 
some  pastry  without  losing  his  apparent  languor, 
and  finally  escaped  the  fourteenth  day  after  he 
wras  poisoned  ;  this  fact  proving  that  the  powrdered 
zinc  may  arrest  on  a  dog  the  poisonous  action  of  a 
gramme  of  the  acetate  of  copper.  The  languor  of 
the  animal  appeared  to  us  to  depend  on  its  state 
of  depression. 

Sixth  Experiment. — A  dog  of  small  size,  but 
vigorous,  refused  to  eat  even  meat,  on  account  of 
the  fear  it  was  in;  consequently  a  mixture,  com¬ 
posed  of  wrater,  a  gramme  of  the  acetate  of  copper, 
and  a  spoonful  and  a  half  of  the  undried  hydrated 
persulphuret  of  iron  was  injected  through  an 
opening  in  the  (Esophagus,  which  was  afterwards 
tied.  The  third  day  he  appeared  to  be  very  well, 
and  attempted  to  escape.  Nevertheless  he  died 
in  the  night  between  the  fourth  and  fifth  days  after 
the  operation.  The  trachea  was  found  largely 
opened  behind,  and  contained  a  large  quantity  of 
sanguinolent  spuma ;  the  mucous  membrane  of 
the  stomach  was  of  an  uniform  rose  colour,  in 
folds,  of  the  normal  consistence,  and  in  no  way 
ulcerated.  A  very  thin  layer  of  pus  lined  the 
pleura  on  each  side.  We  attributed  the  death 
of  this  animal  to  asphyxia,  of  which  the  heart 
presented  all  the  signs,  and  the  state  of  the  sto¬ 
mach  did  not  appear  to  us  to  be  different  from 
that  of  the  stomachs  of  those  wdiohave  fasted  for 
several  days.  We  are,  therefore,  of  opinion  that 
in  this  case  the  hydrated  persulphuret  of  the  per¬ 
oxide  of  iron  prevented  the  poisonous  action  of 
the  acetate  of  copper. 

Seventh  Experiment. — A  very  large  and  power¬ 
ful  young  dog  took  nearly  a  gramme  of  the  ace¬ 
tate  of  copper  in  meat,  There  was  a  gramme 
used  ;  but  Avhile  he  was  eating  he  appeared  all  of 
a  sudden  to  be  seized  with  fear,  which  prevented 
him  swallowing  the  rest,  so  that  a  very  small 
quantity  of  the  cuprous  salt  remained  not  eaten 
with  the  meat.  It  was  washed,  in  order  that  the 
water  with  which  it  was  washed  might  be  in¬ 
jected  into  the  stomach  when  the  cesophagus  was 
opened.  In  addition  to  this  sixty  grammes  of  the 


magma  of  the  hydrated  persulphuret  of  the  per¬ 
oxide  of  iron  were  also  injected,  after  which  the 
(Esophagus  was  tied.  The  next  day  the  dog  ap¬ 
peared  to  be  perfectly  well ;  he  was  in  good 
humour,  and  came  to  play  with  us  when  we 
entered  his  kennel.  Attempts  were  made  to 
remove  the  ligature  from  the  (Esophagus,  but 
failed.  The  following  days  the  dog  made  no 
effort  at  vomiting,  and  appeared  in  good  health, 
except  that  he  was  dejected.  He  died  on  the  sixth 
day.  The  mucous  membrane  of  the  stomach  was 
in  many  folds,  of  a  rose  colour  near  the  great 
curvature,  but  elsewhere  of  a  perfectly  normal 
consistence.  There  was  not  any  appearance  of 
ulceration,  nor  of  arborisation,  nor  of  red  points. 
It  was  merely  the  stomach  of  a  dog  that  had 
fasted.  This  fact  proves  to  us  that  the  indicated 
persulphuret  of  iron  annihilated  the  proper¬ 
ties  of  the  acetate  of  copper.  The  dog  died  only 
under  circumstances  similar  to  those  which  often 
terminate  the  lives  of  animals  upon  whom  the 
oesophagus  only  has  been  tied. 

Eighth  Experiment. — A  strong  and  large  grey¬ 
hound  refused  from  fear  to  eat  meat  which  had 
been  rubbed  over  and  impregnated  with  a  gramme 
of  the  acetate  of  copper.  The  acetate  was  col¬ 
lected,  and  suspended  in  some  spoonsful  of  water, 
after  which  the  solution  was  injected  by  an  aper¬ 
ture  made  in  the  ossophagus,  on  which  a  ligature 
was  immediately  applied.  P'orty  minutes  after- 
wards  sixty  grammes  of  the  magma  of  the  hy¬ 
drated  persulphuret  of  the  peroxide  of  iron  were 
thrown  in  by  the  same  opening,  and  then  the 
ligature  was  reapplied.  The  next  day  the  dog 
appeared  to  be  tolerably  well,  notwithstanding 
the  double  operation  which  it  had  undergone.  He 
did  not  present  any  indications. '  the  action  of 
an  irritant  poison.  He  died  in  the  beginning  of 
the  fifth  day.  The  stomach  was  contracted,  its 
mucous  membrane  thrown  into  folds,  and  of  a  rose 
colour,  as  from  inhibition,  near  the  great  curva¬ 
ture;  neither  punctuated  nor  arborescent  redness 
elsew'here,  nor  ulceration  ;  the  consistence  was 
normal.  It  appears  to  us  to  result  from  this  fact, 
that  the  hydrated  persulphuret  of  the  peroxide  oi 
iron,  administered  forty  minutes  after  the  poison, 
arrests  its  effects  when  that  poison  is  the  acetate  of 
copper. 

3.  Antidotes  to  the  Salts  of  Lead. — The  in¬ 
fluence  of  the  preparations  of  lead  acting  in  a 
continuous  manner  on  the  animal  economy  is  too 
generally  known  to  render  it  necessary  to  describe 
it.  We  shall  confine  ourselves  to  this  question  : 
What  is  the  antidote  to  the  preparations  of  lead 
taken  in  sufficient  quantity  to  cause  an  immediate 
poisoning?  Navier indicates  the  alkaline  sulphu¬ 
rets  as  the  antidotes  of  these  compounds.  M. 
Orfila  has  made  the  observation  that  one  of  the 
principal  qualities  of  antidotes  is  the  possibility  of 
administering  them  in  large  doses  without  incon¬ 
venience.  It  follows,  therefore,  that  the  alkaline 
sulphurets  ought  to  be  rejected,  and  be  replaced  by 
the  sulphates  of  soda  and  magnesia. 

The  hydrated  persulphuret  of  iron  transforms 
the  soluble  salts  of  lead  into  the  sulphuret  of  lead. 
It  may  be  administered  in  large  quantities  with¬ 
out  danger.  We  determined,  therefore,  to  per¬ 
form  physiological  experiments  with  this  com¬ 
pound,  but  we  began  by  administering  the  poison 
alone,  in  order  to  obtain  its  effects. 

First  Experiment. — A  vigorous  dog  of  the 
middle  size  swallowed  five  grammes  of  the  ace¬ 
tate  of  lead  in  a  little  meat,  immediately  after 
which  the  oesophagus  was  tied.  This  dog  did  not 
appear  to  suffer,  except  from  the  operation.  At 
the  end  of  two  days  and  a  half  the  ligature  was 
removed  from  the  oesophagus,  and  notwithstanding 
that,  the  dog  could  only  take  a  little  broth  each 
day,  and  even  that  caused  great  efforts  at  deglu¬ 
tition  and  vomiting.  The  animal  died  on  the 
fifteenth  day  after  the  operation  in  a  state  of 
great  emaciation  and  exhaustion.  This  fact 
proves  that  five  scruples  of  acetate  of  lead,  when 
swallowed,  are  not  sufficient  to  poison  a  dog  of  the 
middle  size,  and  obliged  us  to  abandon  the  investi¬ 
gation  which  we  wished  to  make  on  these  animals, 
respecting  the  action  of  the  antidotes  to  the 
salts  of  lead,  and  which  we  were  especially 
desirous  of  testing  with  reference  to  the  persul¬ 
phuret  of  iron. 
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4.  Antidotes  for  Arsenious  Acid. — Lime  wa¬ 
ter,  the  alkaline  sulphurets,  and  hydrosulphuretted 
water  hare  all  been  recommended  as  antidotes  to 
arsenious  acid,  but  their  utility  has  been  so  con¬ 
tested,  that  it  might  be  asserted  that  we  did  not 
know  any  antidotes  for  this  poisonous  substance, 
when  M.  Bunsen  announced  the  efficacy  of  the 
hydrate  of  the  peroxide  of  iron.  The  truth  of 
this  assertion  has  been  universally  confirmed, 
nevertheless  the  experiments  published  in  a  work 
by  one  of  us,  in  conjunction  with  MM.  Deville, 
IMonat,  and  Guibourt  shew,  first,  that  a  very  large 
quantity  of  the  jelly  of  the  hydrate  of  the  peroxide 
of  iron^  is  required  to  obtain  the  formation  of 
an  insoluble  ferric  arsenite;  2nd,  that  this  arsenite 
is  far  from  being  innocuous,  since  the  acids  of 
the  stomach  can  dissolve  it,  and  render  it  poison¬ 
ous  ;  3rdly,  that  the  dry  hydrated  peroxide  of 
iron  of  the  shops,  known  by  the  name  of  aperient 
saffron  of  Mars,  or  subcarbonate  of  iron  may  be 
advantageously  substituted  for  the  hydrate  of  the 
peroxide  of  iron.  We  thought  that  new  experi¬ 
ments  relative  to  the  physiological  value  of  these 
substances,  considered  as  antidotes,  were  neces¬ 
sary.  We  have  also  tried  the  hydrated  persul- 
phuret  of  the  peroxide  of  iron.  This  substance 
should  have  a  double  action  on  the  arsenious  acid, 
part  of  it  being  transformed  into  an  insoluble  sul- 
phuret  of  arsenic,  and  the  other  into  an  arsenite  of 
the  peroxide  of  iron,  and  the  mutual  decomposi¬ 
tion  should  be  more  easy  and  more  rapid  than 
with  the  simple  hydrate  of  the  peroxide  of  iron. 

Experience  has  not  completely  confirmed  these 
hopes.  Time  and  an  excess  of  the  persulphuret 
are  requisite  to  precipitate  the  arsenious  acid 
from  its  solution  in  the  retort.  We  have  ascer¬ 
tained  the  formation  of  the  sulphuret  of  arsenic. 
The  following  are  the  physiological  experiments 
made  with  these  different  agents. 

First  Experiment. — A  dog  of  small  size,  but  in 
good  health  and  lively,  took  03  of  powdered  ar¬ 
senious  acid  in  a  little  meat,  immediately  after 
which  the  oesophagus  was  tied.  At  the  end  of 
ten  minutes  the  animal  made  many  efforts  at 
vomiting ;  it  died  in  the  course  of  the  night, 
having  been  poisoned  at  midday.  The  stomach 
contained  a  quantity  of  liquid,  in  which  were  re¬ 
cognised  the  undigested  pieces  of  meat.  The 
upper  part  of  the  small  intestines  contained  much 
bilious  matter.  The  stomach  presented  several 
submucous  ecchymoses,  as  large  as  a  centime. 
The  mucous  membrane  was  sound  over  only  two 
or  three  of  these  ecchymoses  ;  elsewhere,  and 
particularly  in  the  great  cul-de-sac  and  near  the 
pylorus,  there  were  numerous  red  pointed  patches. 
The  pylorus  was  very  much  contracted.  The 
other  organs  did  not  present  anything  particular. 
We  took  away  from  the  animal  the  spleen,  liver, 
the  blood  of  the  right  side  of  the  heart,  and  the 
two  or  three  drops  of  chyle  which  were  contained 
in  the  thoracic  canal.  The  spleen  and  liver  fur¬ 
nished  notable  traces  of  arsenic.  The  blood  also 
furnished  some,  but  less  in  degree.  It  was  im¬ 
possible  to  discover  any  in  the  very  small  quan¬ 
tity  of  chyle  in  our  possession.  This  fact  gives  an 
idea  of  the  poisonous  action  of  0‘3  of  arsenious 
acid  on  dogs. 

Second  Experiment. — A  dog  of  very  large  size, 
and  in  excellent  health,  took  0'3  of  arsenious  acid 
in  a  little  meat.  Immediately  afterwards  150 
grammes  of  magma  of  the  moist  hydrated  peroxide 
ot  iron  were  injected  through  an  aperture  in  the 
oesophagus,  and  a  ligature  was  then  applied  to 
the  (Esophagus.  The  next  day,  after  the  lapse  of 
twenty-three  hours,  the  dog  was  still  very  well; 
observed  several  times  in  the  evening,  he  was 
seen  to  be  ill  and  lying  down,  but  without  any 
e“ort  at  vomiting.  The  ligature  on  the  (Esopha¬ 
gus  was  divided,  the  wound  being  in  full  suppura- 
\10  r'  ^  ff ay  .the  dog  was  still  lying  down. 

A  little  meat  was  given  him,  which  he  ate,  and 
made  several  efforts  at  deglutition,  but  threw  it 
up  aitei  five  minutes,  and  then  began  to  lick  it  up 
again,  the  fourth  and  fifth  days  he  was  still  very 
languishing;  the  sixth  he  was  very  lively,  and 
seemed  to  be  reanimated.  He  ate  a  little’meat 
before  us  with  avidity,  then  vomited  it,  ate  it 
it  again,  and  retained  it.  It  is  remarkable  that  he 
made  great  efforts  at  deglutition,  when  it  passed 
the  contracted  part  ©f  the  oesophagus.  The  ninth 


day  he  appeared  to  be  nearly  in  the  same  state. 
The  following  days  he  continued  to  exist,  and  to 
emaciate ;  the  oesophageal  fistula  remained  gaping, 
but  the  dog  was  more  lively.  By  the  twelfth  day 
he  ate  and  drank  almost  as  if  he  had  not  any 
wound.  By  the  thirteenth  he  seemed  to  be  re¬ 
gaining  his  embonpoint;  he  played  about, 
barked,  ate,  and  drank,  as  if  he  had  not  been 
poisoned.  The  wound  in  the  neck  had  become  a 
simple  one,  and  was  looking  well,  when  on  the  four¬ 
teenth  day  he  escaped.  It  is  evident  that  the  moist 
hydrated  peroxide  of  iron  given  in  sufficient  quan¬ 
tity  preserved  this  dog  from  the  effects  of  the 
arsenious  acid,  also  taken  in  sufficient  quantity 
to  kill  it.  The  dog  had  the  rare  good  fortune  to 
escape  equally  the  effects  of  the  ligature  and  of 
the  incision  of  the  (esophagus. 

Third  Experiment. — A  dog  of  large  size,  thin, 
but  strong,  took  0.3  of  arsenious  acid  in  a  little 
meat.  We  injected  through  an  opening  in  the 
oesophagus,  by  means  of  150  grammes  of  water  a 
large  excess  of  dry  hydrated  peroxide  of  iron,  com¬ 
monly  called  aperient  saffron  of  Mars,  after  which 
the  oesophagus  was  tied.  The  next  day,  twenty- 
two  hours  and  a  half  after  the  operation,  the  dog 
was  found  very  lively  and  gay.  He  did  not  seem 
as  if  he  had  undergone  any  operation.  The  even¬ 
ing  before,  and  during  the  day,  he  appeared  to  be 
ill,  but  did  not  make  any  attempts  at  vomiting. 
The  wound  was  suppurating  freely.  The  ligature 
on  the  oesophagus  was  divided  immediately,  after 
which  the  dog  made  several  movements  of  deglu¬ 
tition,  and  the  saliva  escaped  freely  by  the  wound 
in  the  oesophagus.  The  third  day  the  dog  drank 
several  times  and  abundantly,  the  water  return¬ 
ing  by  the  wound.  The  first  mouthful  appeared 
to  pass,  but  after  a  time,  as  fast  as  he  drank,  the 
water  ran  out  at  the  wound  in  a  full  stream,  A 
little  meat  was  given  him,  which  he  eat  with  ap¬ 
petite  and  swallowed,  very  little  escaping  by  the 
hole  in  the  oesophagus.  The  animal  was  evidently 
emaciated.  The  fourth  and  fifth  days  he  was 
very  languishing  and  very  weak,  and  did  not 
take  anything;  and  on  the  sixth,  in  the  morning, 
he  died  in  our  presence.  The  mucous  membrane 
of  the  stomach  was  thrown  into  numerous  folds ; 
the  viscus  did  not  contain  anything,  and  presented 
everywhere  the  most  normal  colour  and  consist¬ 
ence.  The  duodenum  was  in  the  same  state.  The 
wound  in  the  oesophagus  suppurated  freely,  and 
all  the  parts  were  united  together  by  adhe¬ 
sions.  The  wound  itself  was  as  large  as  a  cen¬ 
time,  and  gaping;  there  were  several  small 
abscesses  around  it :  lower  down  these  purulent 
collections  were  more  numerous,  and  terminated 
in  a  large  one  which  followed  the  track  of  the 
oesophagus,  opened  into  the  cavity  of  the  medias¬ 
tinum,  and  filled  it  with  an  abundant  and  sanious 
pus.  Nothing  else  could  be  detected  elsewhere. 
It  is  evident  that  the  dog  died  from  symptoms 
quite  different  from  those  of  poisoning  by  arsenious 
acid. 

Fourth  Experiment. — A  hunting  dog  in  good 
health  ate  03  of  arsenious  acid  in  a  little  meat. 
We  injected  immediately  through  an  opening  in 
the  oesophagus  eighty  grammes  of  dry  hydrated 
peroxide  of  iron,  diluted  with  180  grammes  of 
water,  immediately  after  which  a  ligature  was 
applied  above  the  wound.  The  dog  did  not  ap¬ 
pear  to  make  any  efforts  at  vomiting  during  the 
day;  he  only  appeared  to  be  depressed.  The 
next  day  he  did  not  seem  ill :  the  ligature  was 
removed  from  the  oesophagus.  The  third  day  the 
animal  appeared  nearly  in  the  same  state.  The 
fourth  day  he  took  a  little  broth  :  on  the  fifth  he 
was  weak  and  coughed  a  good  deal,  the  cough 
being  dry  and  convulsive.  He  died  in  the  night 
between  the  fifth  and  sixth  days.  Serous  pus 
was  found  abundantly  in  the  mediastinum  ;  a 
fibrous  clot  in  the  internal  jugular  and  superior 
cava  veins ;  a  good  deal  of  blood  in  the  right  side 
of  the  heart,  and  a  fibrinous  clot  in  the  left  side. 
There  were  numerous  ecchymoses  on  the  surface 
and  in  the  interior  of  the  lungs,  and  some  points 
of  these  ecchymoses  were  suppurating ;  in  one 
point  there  was  a  large  sub-pleural  ulceration. 
No  apparent  traces  of  true  inflammation.  Nothing 
particular  was  observed  in  the  stomach :  the 
mucous  membrane  was  thrown  into  many  folds, 
but  was  of  the  natural  consistence.  It  was  of  a 


well-marked  rose-colour  towards  the  great  cul- 
de-sac.  There  was  a  tsenia  in  the  intestines.  In 
this  case  we  believe  that  the  dog  did  not  die  from 
poisoning,  but  from  asphyxia  caused  by  the  symp¬ 
toms  ■  consecutive  to  phlebitis  and  purulent 
resorption,  which  originated  in  the  mediastinum. 

Fifth  Experiment. — A  very  strong  hunting  dog 
swallowed  0  3  of  arsenious  acid  in  a  little  meat. 
He  was  immediately  afterwards  caused  to  swal¬ 
low,  also  in  meat,  two  spoonsful  of  the  undried 
hydrated  persulphuret  of  iron,  after  which  the 
oesophagus  was  tied.  Fifteen  minutes  afterwards 
the  dog  made  great  efforts  to  vomit,  and  brought 
up  much  white  foam  by  the  throat.  He  seemed 
to  be  tormented  by  the  matters  which  his  stomach 
contained.  The  efforts  at  vomiting  continued  for 
four  hours  after  the  operation.  The  next  day  the 
dog  appeared  to  be  well,  and  the  ligature  was  re¬ 
moved  from  the  oesophagus.  The  third  and  fourth 
days  he  was  very  well,  although  he  was  lying 
down.  The  fifth  he  appeared  to  be  rather  weaker. 
The  following  days  he  gradually  resumed  his 
strength  and  gaiety ;  he  eat  and  drank  well,  only 
that  he  vomited  the  meat  directly  he  had  swal¬ 
lowed  it,  then  picked  it  up,  re-chewed  it,  and 
then  digestion  seemed  to  go  on  well.  The  ani¬ 
mal  again  became  fat.  He  escaped  on  the  four¬ 
teenth  day,  having  only  a  superficial  wound  in  the 
neck,  and  being  in  full  possession  of  all  his  func¬ 
tions,  except  the  modification  after  the  first  de¬ 
glutition  which  has  just  been  described.  This 
case  invincibly  proves  the  efficacy  of  the  hydrated 
persulphuret  of  iron,  in  preventing  the  poisonous 
action  of  arsenious  acid  introduced  into  the 
stomach. 

Sixth  Experiment. — A  large  and  strong  dog 
swallowed  0’3  of  powdered  arsenious  acid  in 
a  little  meat.  Immediately  afterwards  we  in¬ 
jected  by  a  wound  made  in  the  oesophagus  nearly 
thirty  grammes  of  the  magma  of  the  persulphuret 
of  iron,  after  which  the  oesophagus  was  tied 
below  the  wound.  The  next  day  the  dog  was 
perfectly  well.  He  appeared  to  have  genuine 
chorea,  which  was  the  case  before  the  experiment, 
and  he  did  not  seem  to  suffer.  Yesterday 
during  the  day  he  threw  up  from  the  throat  a 
large  quantity  of  glairy  foam.  The  ligature  was 
removed  from  the  (Esophagus.  The  third  day  the 
dog  appeared  to  be  very  well ;  he  eat  some  soup 
during  the  day,  but  vomited  it  afterwards.  The 
fourth  and  fifth  days  he  continued  to  do  well,  and 
showed  himself  to  be  the  most  lively  of  all  the 
dogs  that  had  been  experimented  on.  The  sixth 
day  in  the  morning  he  was  found  dead,  blood 
being  effused  in  great  abundance  in  many  places 
in  the  kennel.  Near  the  wrnund  in  the  throat, 
and  in  all  the  cellular  tissue  forming  the  sheath 
to  the  muscles  of  the  neck  and  oesophagus,  there 
was  an  enormous  clot  of  blood,  which  filled  up 
the  entire  wound.  There  was  a  little  turbid  and 
sanguineous  serum  in  both  the  pleurae.  The  sto¬ 
mach  was  much  contracted ;  the  folds  of  the 
mucous  membrane  were  well  marked,  especially 
towards  the  cardiac  orifice.  The  colour  and  con¬ 
sistence  of  the  mucous  membrane  were  normal. 
It  is  evident  that  this  dog  completely  escaped  all 
the  symptoms  of  poisoning,  and  his  death  can 
only  be  attributed  to  the  haemorrhage  which  took 
place  during  the  night  of  the  fifth  and  sixth  day. 

Seventh  Experiment — A  strong  dog  of  middle 
size  ate  0-3  of  arsenious  acid  in  a  little  meat,  im¬ 
mediately  after  which  the  oesophagus  was  tied. 
He  remained  stretched  on  the  ground,  without 
any  great  manifestation  of  pain,  impatience,  or 
nausea.  After  the  lapse  of  forty  minutes,  we  in¬ 
jected  by  an  opening  in  the  oesophagus,  thirty 
grammes  of  the  magma  of  the  hydrated  persul¬ 
phuret  of  iron,  and  the  ligature  was  then  replaced 
on  the  oesophagus.  The  dog  languished  very  much 
during  the  day,  and  died  twenty-two  hours  after 
the  poisoning.  The  organs,  which  we  wished  to 
examine,  were  unfortunately  lost.  In  whatever 
state  they  were  in,  however,  it  is  certain  that  the 
persulphuret,  which  has  very  well  succeeded  with 
us  in  other  instances,  was  used  too  late  with  this 
dog  to  combat  the  effects  of  the  poison,  which  had 
been  already  absorbed  in  sufficient  quantity  to 
cause  death. 

To  recapitulate :  we  believe  that,  from  these 
experiments,  we  may  regard  the  following  sub- 
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stances  as  antidotes  : — 1.  Against  corrosive  subli¬ 
mate,  the  mixture  of  powdered  zinc  and  iron, 
iron  reduced  by  hydrogen,  the  moist  hydrated 
persuiphuret  of  iron.  2.  Against  copper,  the 
mixture  of  powdered  zinc  and  iron,  iron  reduced 
by  hydrogen,  porphyrised  iron,  zinc  filings,  the 
hydrated  persuiphuret  of  iron.  3.  Against  lead, 
the  moist  hydrated  persuiphuret  of  iron.  4. 
Against  arsenic,  the  moist  hydrated  peroxide  of 
iron,  the  dry  hydrated  peroxide  of  iron,  and  the 
moist  hydrated  persuiphuret  of  iron.  5.  The  last- 
named  preparation  has  also  the  peculiar  advan¬ 
tage  that,  as  it  changes  the  nature  of  the  four 
poisons  which  have  been  cited,  it  is  especially 
adapted  for  these  cases  when  the  suspected  matter 
may  belong  to  one  or'1 other  of  these  series,  without 
its  being  possible,  a  'priori,  to  decide  which. 

With  regard  to  the  manner  of  exhibiting  these 
antidotes,  and  the  doses  in  which  they  should  be 
given,  we  believe  that  the  most  simple  means,  as 
far  as  regards  the  powders  of  iron  and  zinc,  con¬ 
sists  in  suspending  them  in  an  electuary,  or  in 
enveloping  them  in  wafers  (pain  a  chanter).  With 
respect  to  the  magma  of  the  peroxide  of  iron,  or 
of  the  persuiphuret,  they  may  be  swallowed  in  the 
form  of  a  jelly,  as  they  are  kept  in  the  shops,  by 
diluting  them  with  a  little  of  sugared  water.  We 
think  it  would  be  useful  to  give,  at  the  same 
time,  several  glasses  full  of  warm  water,  and  to 
tickle  the  uvula  to  excite  and  increase  vomiting, 
while  the  liquid  will  also  wash  the  stomach,  and 
facilitate  the  action  of  the  antidote  on  all  the 
particles  of  poison  contained  in  it.  Our  expe¬ 
rience  also  proves,  with  respect  to  the  doses,  that 
seven  grammes  of  powdered  iron  or  zinc  are  suffi¬ 
cient  to  arrest  the  poisonous  action  of  a  gramme  of 
acetate  of  copper ;  that  sixty  grammes  of  the 
magma  ol  the  persuiphuret  are  sufficient  for  the 
same  quantity  of  the  acetate  of  copper,  and  for 
six  grains  of  arsenious  acid;  that  120  grammes  of 
the  magma  of  the  moist  hydrated  peroxide  of  iron 
are  required  to  obtain  the  same  result  against  the 
dose  of  arsenic.  Eighty  grammes  of  the  dry 
hydrated  peroxide  of  iron  appear  to  us  to  be  suffi- 
|  cient  to  neutralise  six  grains  of  arsenic. 

Finally,  with  respect  to  the  time  in  which  an 
antidote  may  be  usefully  administered,  we  are  of 
opinion  that  the  sooner  it  is  exhibited  the  more 
certain  are  we  of  success  ;  as  regards  the  acetate 
of  copper,  the  lapse  of  forty  minutes  is  not  a 
reason  for  despairing  of  success,  but  arsenic  is 
absorbed  more  rapidly. 

The  facts  which  we  have  detailed  appear  to  us 
to  be  so  peremptory,  and  the  preparation  and  pre¬ 
servation  of  these  antidotes  so  simple,  that  we 
engage  all  chemists  to  prepare  and  keep  ready  for 
use  a  proper  quantity  of  each  of  these  substances, 
and  especially  of  the  hydrated  persuiphuret  of 
iron,  on  account  of  its  general  property  of  re¬ 
medying  the  four  kinds  of  poisoning  on  which  we 
have  dwelt. 


AN  ESSAY  ON  THE  HUMAN  COLOUR. 

Ry  D.  B.  Black,  Providence. 

In  the  following  essay,  I  have  attempted  the 
solution  of  the  problem  of  the  human  colour. 
Goldsmith,  and  almost  every  other  preceding  as 
well  as  succeeding  naturalist,  has  made  a  similar 
attempt.  With  what  success,  will  appear  from 
a  perusal  of  their  several  systems  of  natural  his-, 
tory.  Dr.  John  Mason  Good,  in  his  Book  of 
Nature,  has  at  least  given  us  the  opinion  of  the 
learned  world  upon  this  subject  as  it  stands  at  the 
present  time,  but  I  think  he  has  failed  to  unravel 
the  mystic  knot.  Some  notes  were  made  by  me 
upon  this  subject  as  long  ago  as  the  year  1825, 
with  the  view  of  answering  certain  queries  con¬ 
tained  in  Mr.  Jefferson's  Notes  on  Virginia,  but 
the  completion  of  the  design  has  been  delayed 
until  the  present  time. 

Geographers  have  estimated  the  number  of  the 
human  race  to  be  800,000,000.  Of  this  number, 
500,000,000  are  of  a  black  or  blackish  colour, 
and  300,000,000  of  a  white  or  whitish  colour. 
There  are  on  the  earth  five  black  or  blackish  men 


to  three  white  men.  Among  the  black  men  I 
include  the  Asiatics,  the  Australians,  the  Africans, 
and  the  Indians  of  our  own  continent.  Naturalists 
have  usually  divided  mankind  into  a  number  of 
varieties,  or  species,  but  I  shall  consider  them 
only  under  the  common  division  of  black  and 
white. 

Whence  the  colour  of  the  black  man  ?  says  the 
European  naturalist.  Whence  the  colour  of  the 
white  man  ?  says  the  Chinese  philosopher.  The 
Chinese  is  as  much  puzzled  to  account  for  the 
colour  of  the  white  man,  as  the  white  man  is  to 
account  for  the  colour  of  the  Chinese.  The  form, 
the  features,  the  hair,  and  the  colour  of  the  white 
man  are  as  curious  and  perplexing  subjects  of 
philosophical  inquiry  among  the  Chinese,  as  the 
personal  peculiarities  of  the  Chinese  are  among 
us.  The  black  or  blackish  men  of  the  earth  every¬ 
where  regard  their  own  colour  as  the  primary 
colour  of  mankind  and  all  other  colours  derivations 
from  it,  for  the  same  reason  that  we  do,  because 
being  used  to  it,  we  like  it  the  best.  The  colour, 
figure,  and  features  of  the  white  man  are  as  strange 
and  uncomely  when  first  beheld  by  the  Africans 
or  Chinese,  as  their  personal  peculiarities  are  lo  us. 

The  Chinese  suppose  themselves  to  be  not  only 
the  oldest  and  most  civilized  people  of  the  earth, 
but  to  be  superior  in  personal  beauty  and  in  know¬ 
ledge.  White  people  set  up  an  equal  claim.  The 
whites  admit  no  other  standard,  either  of  beauty 
or  knowledge,  than  their  own.  The  Chinese  make 
themselves  the  only  true  standard,  and  for  an 
equally  good  reason.  The  Chinese  have  never 
manifested  any  admiration,  love,  or  preference,  for 
the  colour  of  the  white  man  ;  nor  been  in  the  least 
disposed  to  imitate  him  either  in  his  looks,  colour, 
or  personal  appearance — a  full  proof  that  they  aie 
entirely  satisfied  with  their  own  complexions  and 
features.  Indeed,  being  accustomed  to  see  such  a 
majority’’  of  people  around  them  of  their  own 
colour,  a  white  man  must  be  much  more  of  an 
anomaly  among  them  than  one  of  them  would  be 
among  us.  It  is  only,  then,  at  home,  among  his 
own  colour,  that  the  white  man  enjoys  his  own 
sense  of  superiority  in  point  of  lineage,  personal 
beauty,  and  knowledge. 

It  is  agreed,  on  all  hands,  that  the  colour  of  the 
human  race  resides  in  a  thin  membrane  composed 
of  mucus,  lying  between  two  other  thin  mem¬ 
branes  called  cutis  and  cuticle,  both  of  which  last 
are  white,  as  well  in  black  people  as  while  people. 
It  has  been  long  settled  by  the  dissections  of 
anatomists,  and  the  observations  and  experiments 
of  physiologists,  that  the  colour  of  the  skin  arises 
from  the  colour  of  this  membrane,  called  the  rete 
mucosum.  The  scarfskin  above  and  the  true  skin 
below  this  membrane,  are  both  white  in  every 
individual  of  the  human  race.  Anatomists  and 
physiologists  have  traced  the  various  shades  of 
colour  which  characterise  individuals  and  nations 
of  men,  to  this  mucous  substance  placed  between 
the  scarfskin  and  the  true  skin.  In  men  of  a  dark 
brunette  complexion  this  membrane  is  found  to 
be  dark  ;  in  those  of  a  light  complexion  it  is 
light.  In  black  men,  it  is  black  ;  and  in  copper- 
coloured  men  the  rete  mucosum  is  of  a  copper- 
colour.  The  mucus  appears  to  be  of  the  same 
nature  in  all ;  but  its  colour  is  various,  or  varies 
from  what  is  called  a  flesh  colour  to  a  very  dark 
brown  or  black  ;  but  it  is  never  perfectly  black, 
or  so  black  as  the  colour  of  many  other  objects. 

I  Indeed,  a  black  person  in  a  very  black  dress  will 
appear  by  comparison  to  be  much  lighter  than  the 
dress  itself.  No  observations  or  analyses  have 
furnished  any  reason  why  the  rete  mucosum 
should  in  one  man  reflect  the  colour  of  the  Euro¬ 
pean,  in  another  the  colour  of  the  Chinese 
or  American  Indian,  and  in  a  third  should  reflect 
scarcely  any  colour  at  all — as  in  the  African — for 
black,  philosophically  speaking,  is  no  colour,  but 
an  absorption  of  all  the  seven  primary  colours. 
But,  here,  in  this  mucous  membrane,  lies  all  the 


difference  in  the  colour  of  men,  be  it  what  it  may  ; 
in  an  arrangement  of  the  particles  of  matter  too 
minute  to  be  detected  by  the  most  powerful  glass  of 
the  optician,  too  subtile  for  the  nicest  tests  of  the 
chemist.  All  the  internal  parts  of  the  body,  as 
well  in  blacks  as  whites,  all  the  organs,  tissues, 
membranes,  muscles, nerves,  and  bones,  are  of  one 
and  the  same  colour.  Wherever  the  mucous 
membrane  becomes  eroded  or  destroyed  by  the 
application  of  blisters  or  by  ulceration,  the  part 
where  the  cicatrization  takes  place  becomes  per¬ 
fectly  white,  as  well  in  blacks  as  whites. 

The  colouring  matter  of  the  skin  is  no  doubt 
the  same  as  the  colouring  matter  of  other  objects 
in  nature,  which  reflects  a  similar  colour.  If  a 
man  were  coloured  black  or  brown  artificially, 
although  it  would  greatly  disfigure  him  according 
to  our  notion  of  things,  it  would  not  at  all  change 
his  nature  or  his  capacities.  No  more  can  we, 
philosophically,  suppose  the  black  man  to  differ 
from  the  white  man,  than  that  the  white  man 
would  differ  from  himself  before  and  after  he  be¬ 
came  artificially  coloured,  provided  this  colour 
were  indelible.  So  far,  I  mean,  as  colour  con¬ 
stitutes  a  difference. 

The  colouring  matter  of  the  black  hair  and  the 
black  eyes  of  white  people  is  the  same  as  that 
which  colours  the  skin  of  black  people,  but  no 
one  supposes  a  white  person  any  different  in  his 
nature,  or  inferior  in  personal  beauty  nr  in  talents, 
for  having  black  hair  or  black  eyes.  In  many, 
not  only  the  hair  on  the  head,  but  over  the  whole 
body,  the  eye-brows,  the  eye-lashes,  and  the 
beard,  are  of  a  black  colour,  the  amount  of  black 
being,  sometimes,  sufficient  to  colour  the  whole 
skin  of  a  large  person.  From  this,  we  must  in¬ 
fer  that  the  mere  colour  of  the  external  parts  of 
the  body  does  not  sensibly  vary  the  nature  of  the 
individual. 

If  the  human  race  ever  were  of  the  same  colour, 
that  colour  can  now  only  be  reproduced  by  a 
composition  of  all  the  colours  which  diversify  the 
complexions  of  mankind.  By  a  composition  of 
the  colour  of  the  Chinese,  of  the  European,  of  the 
African,  and  of  the  American  Indian,  a  colour 
would  probably  result  very  nearly  resembling  that 
of  the  inhabitants  of  Arabia.  This  colour,  then, 
if  the  species  ever  were  of  one  and  the  same 
colour,  must  have  been  that  colour.  It  is  possible 
that  the  colour  of  the  whites  may  not  be  con¬ 
vertible  into  any  other  colour,  unless  by  commix¬ 
ture  of  blood.  It  is  possible  also  that  the  colour 
of  the  Africans  may  not  be  convertible  into  white, 
under  ordinary  circumstances,  by  any  other  pro¬ 
cess  ;  and  yet  a  colour,  resulting  from  a  commix¬ 
ture  of  all  the  different  colours  of  the  race,  be  re¬ 
convertible  into  all  the  colours  of  which  that 
colour  is  composed.  The  suppositioff  1  wish  to 
convey  is  this,  that  if  the  whole  human  species 
were  uniformly  mixed,  as  whites  or  as  blacks  are 
now  mixed,  a  colour  would  result  which  would 
be  re-convertible  into  all  the  colours  of  which  it 
was  composed,  whenever  such  a  commixture 
ceased  to  exist ;  although  neither  of  the  extremes 
of  such  a  colour,  which  I  suppose  to  be  the  colour 
of  the  clear  whites  and  the  clear  blacks,  would  be 
capable  of  such  a  re-conversion. 

In  the  reproduction  of  the  human  species,  two 
opposite  tendencies  are  observable— the  one  to  a 
similitude  of  form,  features,  and  colour,  and  the 
other  to  a  dissimilitude  in  the  same  respects.  No 
two  individuals,  however  closely  allied  by  birth, 
present  a  perfect  resemblance.  Dissimilitude  is 
a  result  as  inevitable  as  a  resemblance.  A  varia¬ 
tion  in  the  shape,  in  the  features,  and  in  the 
colour,  is  easily  recognised  in  every  family  of 
children.  A  greater  variation  is  observable  be¬ 
tween  members  of  different  families,  and  a  still 
wider  variation  is  observable  between  people  of 
different  nations  and  languages.  The  variation 
in  shape,  features,  and  colour,  between  the  English 
and  French  people,  is  so  remarkable  as  to  desig- 
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nate  them  all  over  the  world,  wherever  the  two 
nations  are  known.  The  more  a  community  of 
people  intermarries  with  itself  and  separates  from 
every  other  community,  the  nearer  it  comes  to  a 
common  resemblance  in  form,  features,  and  co¬ 
lour  ;  and  the  further  it  deviates  from  every  other 
community  in  this  identity  of  likeness. 

These  two  natural  tendencies — the  one  to  simili¬ 
tude  and  the  other  to  dissimilitude  in  the  con¬ 
formation  of  the  human  body — may  be  denomi¬ 
nated  the  physical  latitude  allowed  hy  nature,  in 
the  reproduction  of  the  human  species.  The 
same  latitude  is  observable  in  the  reproduction  of 
every  other  species  of  animals,  and  even  of  vege¬ 
tables.  This  latitude  exists  independently  of  all 
external  causes.  It  results  from  the  organization 
of  the  species. 

In  cases  where  a  white  man  marries  a  black 
■woman  here,  their  children  partake  equally  of  the 
colour  of  the  father  and  mother.  A  colour  is  re¬ 
produced,  compounded  equally  of  the  colour  of 
the  parents.  The  colour  is  literally  halved. 
But,  at  the  same  time,  it  must  be  remarked  that 
no  greater  alteration  has  happened  in  the  colour  of 
the  skin,  than  in  the  form  and  features  of  the  chil¬ 
dren.  Both  in  the  form  and  features  of  the 
children,  the  original  dissimilitude  of  the  parents 
is  partially  lost.  The  short  curly  hair,  and  the 
broad  flat  features  of  ihe  mother,  and  the  long 
light  hair  and  the  narrow  sharp  features  of  the 
father,  are  equally  divided  in  the  children.  If 
these  children  continue  to  marry  only  amon° 
whites,  in  a  few  generations  all  traces  of  the  Afrf- 
can  colour,  as  well  as  form  and  features,  are  obli¬ 
terated.  The  race  has  become  white. 

On  the  contrary,  if  a  white  man  goes  to  Africa 
and  marries  a  black  woman  there,  and  their  chil¬ 
dren  keep  on  mixing  only  with  the  blacks,  the 
fourth  generation  will  be  complete  Africans,  with 
short,  curly  hair,  black  skins,  and  all  the  other 
peculiarities  of  form  and  of  features,  which  charac¬ 
terise  the  African  people;  in  a  word,  the  white 
man  is  lost ;  his  colour,  his  form,  and  his  features 
have  become  divided  and  sub-divided  until 
nothing  is  left.  The  race  has  become  black. 

In  this  illustration  it  will  be  noticed  that  the 
colour  of  the  skin  is  produced  and  obliterated  in 
the  same  way  with  the  form  and  the  features.  The 
colour  of  the  skin,  then,  evidently  results  from  the 
physical  latitude  allowed  by  nature  in  the  repro¬ 
duction  of  the  human  species.  The  form,  features, 
and  ^colour  of  the  African  may  be  regarded  as  the 
terminating  points  of  this  latitude  on  the  one  hand  ; 
and  he  form,  features,  and  colour  of  the  whites,  as 
the  terminating  points  on  the  other.  All  the’re- 
semblances  among  the  whites  themselves,  and  all 
the  difference  between  whites  and  blacks,  must 
result  from  this  latitude.  The  physical  difference, 
then,  between  a  black  man  and  a  white  man,  is  of 
the  same  nature  with  the  physical  difference  be¬ 
tween  any  two  white  men,  or  any  two  black  men, 
since  the  difference  results  from  the  same  cause 
and  is  reducible  by  the  same  process. 

If  all  the  people  of  the  earth,  800,000,000  in 
number,  weie  to  be  arranged  in  a  straight  line  as 
t  uck  as  they  could  stand,  exactly  according  to 
their  colour,  beginning  from  the  whitest  and 
enc  ing  in  the  blackest,  it  would  be  impossible  to 
tell  where  the  white  race  ended  and  the  black 
began.  We  should  find  no  line  of  demarkation 
between  them.  The  white  runs  imperceptibly 
into  the  black.  It  is  only  by  taking  one  from 
either  extreme  that  a  difference  is  observed.  But 
although  we  observe  such  a  wide  difference  be¬ 
tween  the  individuals  taken  from  each  extreme  of 
this  long  line,  the  difference  is  of  the  same  nature 
with  all  the  lesser  differences;  it  is  completely 
annihilated  in  the  course  of  the  reproduction  of 
the  species,  precisely  like  the  smaller  dissimili- 
udes. 

Black  and  white  are  apparently  extremes  of  the 
human  colour ;  as  large  and  small,  tall  and  short, 


are  the  extremes  of  the  human  size.  All  these 
peculiarities  are  determined  in  the  reproduction  of 
the  individual. 

The  human  colour  has  been  generally  supposed 
to  be  the  effect  of  climate,  especially  of  heat  and 
cold  ;  but  this  is  most  evidently  an  error.  In  the 
same  family  of  white  children,  in  the  same  climate 
and  in  the  same  house,  where  all  external  circum¬ 
stances  are  apparently  the  same,  the  complexion 
of  one  child  will  be  a  dark  brunette,  its  hair  black 
and  curly,  and  its  eyes  black  ;  while  the  com¬ 
plexion  of  another  will  be  light,  its  hair  light  and 
straight,  and  its  eyes  blue.  Most  certainly  climate 
has  nothing  to  do  with  colouring  these  children’s 
skins,  hair,  and  eyes.  As  little  has  it  to  do  in 
colouring  the  skins  of  the  Africans,  Asiatics,  and 
Indians.  The  blacks  have  lived  in  Noith  America 
for  the  space  of  two  hundred  years,  without  the 
least  alteration  in  the  colour  of  their  skins  ;  and 
the  whites  have  lived  in  South  America  under  the 
torrid  zone  for  more  than  three  hundred  years, 
without  becoming  black;  The  only  alteration  in 
the  complexion  of  white  people,  which  has  been 
obsei  ved  to  take  place,  is  in  the  process  of  tan¬ 
ning  by  exposure  to  the  light  of  the  sun,  which 
ariably  disappears  by  living  a  short  time  in  the 
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shade.  The  Spanish  people  of  South  America 
are  no  blacker  than  the  inhabitants  of  old  Spain, 
unless  they  have  mixed  with  the  Indians  or  Afri¬ 
cans.  The  Indians  of  the  American  continent, 
whether  under  the  torrid,  the  temperate,  or  the 
arctic  circles,  are  all  of  the  same  colour,  or  nearly 
so.  Baron  Humboldt  saw  several  tribes  in  the 
south  of  Mexico,  much  lighter  in  their  complex¬ 
ions  than  the  tribes  further  north,  and  hence  infers 
that  the  climate  has  no  agency  in  determining  the 
colour  of  the  skin.  The  Arabians  are  merely 
brown;  while  on  the  same  latitudes  in  Africa  the 
inhabitants  are  black.  The  eastern  Asiatics,  and 
the  Australians  under  the  equator,  the  tropics,  and 
the  arctic  regions,  are  all  of  nearly  the  same 
colour. 

When  we  reflect  upon  the  wonderful  diversity 
in  the  external  appearance  of  individuals  of  the 
some  town  or  city,  where  all  are  exposed  to  nearly 
the  same  external  agents,  we  are  compelled  to 
admit  that  the  cause  of  all  this  diversity  must  lie 
in  the  motions  of  the  animal  economy.  It  will 
be  perceived  that  I  have  not  undertaken  to  give 
the  cause  of  the  human  colour  itself,  but  a  history 
of  the  manner  in  which  the  diversity  of  colour  is 
produced.  I  have  shown  that  it  was  produced 
and  obliterated  by  the  reproduction  of  the  species, 
in  the  same  degree  and  manner  that  all  physical 
differences  are  produced  and  effaced.  I  think  it 
will  appear  evident  that  the  cause  of  the  difference 
of  colour  between  any  two  white  people  must  also 
be  the  cause  of  the  difference  of  colour  between  a 
black  and  a  white  person.  In  mulatto  people,  the 
skin  becomes  half  white,  and  an  alteration  in  the 
hair,  features  of  the  face,  and  shape  of  ttie  head 
and  feet,  follows  as  a  single  simultaneous  effect 
from  the  same  cause.  In  quadroons,  or  those 
people  who  are  three  quarters  white,  the  skin 
the  hair,  the  features  of  the  face,  and  the  shape  of 
the  head  and  feet,  have  all  undergone  a  simulta¬ 
neous  change  in  a  parallel  degree.  The  next 
generation  are  white  people.  But  let  this  gene¬ 
ration  mix  only  with  those  of  a  black  colour,  and 
in  four  removes  from  the  original  stock  they  will 
become  black  again.  We  need  no  further  proof 
that  a  diversity  in  the  human  colour  is  produced 
by  the  physical  latitude  allowed  by  nature  in  the 
re-production  of  the  human  species. 

All  inquiries  respecting  the  original  colour  of 
man  have  gone  upon  the  supposition  that  this  co¬ 
lour  must  have  been  white,  and  that  the  black 
colour  must  have  been  produced  by  some  singular 
combination  of  circumstances.  Ordinary  facts 
have  been  overlooked,  and  explanations  attempted 
)y  adding  conjecture  to  conjecture,  without  the 
'east  approach  to  a  solution  of  the  phenomena  in 


question.  Were  the  eyes  of  the  first  pair  black  or 
blue? — was  the  hair  straight  or  curly,  light  or 
black  ? — were  the  features  long  and  sharp,  or  obtuse, 
thick,  and  flat  ?  are  questions  quite  as  rational  and 
easy  of  solution,  as  the  inquiry  after  the  original 
colour  of  man. 

Goldsmith  gives  the  following  account  of  the 
causes,  which  he  conceives  to  operate  in  the  pro¬ 
duction  of  the  varieties  of  the  human  colour  ;  and 
his  opinions  have  been  repeated  by  subsequent 
naturalists  to  the  present  day,  without  any  impor¬ 
tant  variation.  “  In  general  it  may  be  asserted, 
that,  as  we  approach  the  line,  we  find  the  inha¬ 
bitants  of  each  country  grow  browner,  until  the 
colour  deepens  into  a  perfect  blackness.  Thus, 
taking  our  standard  from  the  whitest  race  of 
people,  and  beginning  with  our  own  country, 
which,  I  believe,  bids  fairest  for  the  pre-eminence, 
we  shall  find  the  French,  who  are  more  southern, 
a  slight  shade  deeper  than  we  ;  going  farther 
down,  the  Spaniards  are  browner  than  the  French  ; 
the  inhabitants  of  Fez  darker  than  they  ;  and  the 
natives  of  Negroland  the  darkest  of  all.”  But 
it  may  be  replied,  the  Germans,  who  are  on  the 
same  latitude  with  the  French  are  as  light  coloured 
as  the  English  ;  and  the  Grecians,  who  are  as  far 
south  as  the  Spaniards,  are  as  light  as  either  the 
Germans  or  English.  In  all  the  eastern  parts  of 
Europe,  among  the  Poles  and  the  Russians,  we 
discover  no  difference  in  the  colour  of  the  inhabi¬ 
tants  as  “  we  approach  the  line.’’  The  Arabians, 
who  live  almost  under  the  equator,  are  much 
whiter  than  the  inhabitants  of  China,  who  live  in 
the  temperate  zone,  or  the  native  inhabitants  of 
North  America.  Goldsmith  has  overlooked  an 
essential  part  of  the  natural  history  of  the  French 
and  the  Spanish.  The  dark  colour  of  the  French, 
the  darker  colour  of  the  Spanish,  and  the  yet 
darker  colour  of  the  inhabitants  of  Fez,  is  not 
owing  to  the  greater  degree  of  heat  which  these 
nations  are  successively  exposed  to,  but  to  the 
African  blood  which  has  gradually  crept  towards 
the  north.  The  Moors,  it  is  well  known,  once 
inhabited  Spain  for  several  hundred  years,  and 
freely  intermixed  with  the  Spanish.  The  French, 
by  reason  of  their  proximity  to  Spain,  have 
intermixed  with  the  Spanish.  In  this  way  the 
Moorish  blood  has  extended  north  among  the 
Spanish  and  French,  while  the  English  and  the 
eastern  European  nations,  who,  by  their  remote¬ 
ness  from  Spain,  have  been  excluded  from  any 
participation  in  the  Moorish  blood,  present  a 
lighter  colour. 

As  if  not  satisfied  with  the  influence  of  heat  in 
producing  the  black  colour  of  the  skin,  Goldsmith 
assigns  an  opposite  cause,  that  of  cold.  He  says, 

“  the  extremity  of  cold  is  not  less  productive  of 
a  tawny  colour  than  that  of  heat.  The  natives  of 
the  arctic  circle  are  all  brown*  and  those  that  lie 
most  to  the  north  are  almost  entirely  black.  In 
this  manner  both  extremes  are  unfavourable  to  the 
human  form  and  colour,  and  the  same  effects  are 
produced  under  the  poles  that  are  found  under  the 
lines,”  As  I  have  before  observed,  in  this  con¬ 
tinent,  from  Labrador  to  Cape  Horn,  the  same 
colour  of  the  skin  pervades  all  the  aboriginal  inha¬ 
bitants.  They  are  as  black  in  the  temperate  zones 
as  they  are  in  the  arctic  region  and  the  torrid 
zone.  In  eastern  Asia,  and  the  Eastern  Islands, 
the  colour  is  the  same  in  all  latitudes.  The  colour 
of  the  inhabitants  of  the  north  of  Europe,  to 
which  Goldsmith  no  doubt  refers,  must  have 
originated  from  an  intermixture  with  the  Siberians 
and  other  Asiatics,  by  being  in  the  vicinity  of 
each  other.  For  we  know  that  as  we  approach 
the  pole,  the  north  of  Europe  and  Asia  terminate 
in  a  point,  which  bring  the  Siberians  and  Lap¬ 
landers  very  near  together. 

Besides  the  influence  of  heat  and  cold,  the  food, 
the  manner  of  living,  and  hereditary  diseases  have 
been  assigned,  by  naturalists,  as  the  cause  of  the 
black  colour  of  the  skin.  But  it  is  enough  to  say, 


PHARMACEUTICAL  NUMBER. 


117 


in  answer  to  the  assignment  of  these  causes,  that 
neither  heat  nor  cold,  food,  manner  o l  living,  nor 
hereditary  diseases,  have  exhibited  any  influence 
in  blackening  or  whitening  the  aboriginal  inhabi¬ 
tants  of  America.  The  same  is  true  of  the 
Asiatics  and  the  Australians ;  the  colour  of  the 
Asiatics  and  Indians  is  about  the  same  under  al 
latitudes.  I  ought  here  to  except  the  inhabitants 
of  Turkey  in  Asia,  Armenia,  Persia  and  Arabia, 
who  are  all  of  a  lighter  colour  than  the  rest  of 
Asia  ;  but  who  have  manifestly  intermixed  with 
the  ancient  Romans  and  Grecians,  the  early  con¬ 
querors  of  these  nations  and  their  governors  for 
many  years,  and  who  have  become  whitenec 
in  consequence  of  this  intermixture.  The  mere 
vicinity  of  these  people  is  sufficient  to  account  for 
an  intermixture  of  blood. 

According  to  the  reasoning  of  Goldsmith  and 
other  naturalists  upon  the  subject  of  the  human 
colour,  the  inhabitants  of  New  Zealand  should 
be  white.  They  live  in  a  temperate  climate,  the 
most  so  of  any  on  the  globe  ;  they  are  separated 
very  far  from  all  other  parts  of  the  earth,  and 
every  external  circumstance  is  favourable  to  the 
production  of  a  white  skin.  But  they  are  as  black 
as  the  inhabitants  of  Sumatra  who  live  under  the 
equator.  These  external  causes  are  entirely  con¬ 
jectural.  If  more  proof  were  necessary  upon  this 
subject,  it  may  be  found  in  the  colour  of  the 
lower  animals.  Black  and  white  animals  are 
found  equally  under  all  the  habitable  latitudes  of 
the  globe.  As  many  white  animals  of  almost 
every  name  and  nature  are  found  under  the 
equator,  as  in  the  temperate  zones;  and  as  many 
black  animals  in  the  temperate  as  in  the  torrid 
zone.  If  the  sun,  then,  has  no  influence  in 
determining  the  colour  of  the  lower  animals, 
why  should  it  in  the  human  species? 

One  of  the  many  speculations  in  which  natural 
historians  have  indulged  upon  the  subject  of  the 
human  colour,  is  contained  in  Goldsmith’s  Ani¬ 
mated  Nature,  vol.  2,  page  19.  “  Not  to  enter 
into  a  matter  of  very  remote  speculation,”  says 
this  author,  “  I  think  one  argument  will  suffice  to 
show  that  the  white  man  is  the  original  source 
from  which  all  the  other  varieties  have  sprung. 
We  have  frequently  seen  white  children  produced 
from  black  parents,  but  have  never  seen  a  black 
offspring  the  production  of  two  whites.  From 
hence  we  may  conclude,  that  whiteness  is  the 
colour  to  which  mankind  naturally  tends  ;  for  as 
in  the  tulip,  the  parent  stock  is  known  by  all  the 
artificial  varieties  breaking  into  it,  so  in  man,  that 
colour  must  be  original  which  never  alters,  and  to 
which  all  the  rest  are  accidentally  seen  to  change.” 
If  my  illustration  of  the  subject  be  correct,  that 
the  colour  of  man  is  the  result  of  the  operations 
of  the  animal  economy  alone,  independent  of 
external  agents,  this  speculation  would  prove  the 
reverse  of  what  Goldsmith  intended.  If  whites 
are  never  known  to  produce  blacks,  the  plain 
inference  is  that  blacks  must  have  existed  first,  and 
their’s  have  been  the  original  colour.  But,  as  we 
have  seen,  the  theory  of  Goldsmith  is,  that  men 
have  become  black  by  the  force  of  external  agents. 
A  truly  powerful  agency  this,  to  blacken  and  keep 
in  blackness  500,000,000  of  the  human  species, 
out  of  the  800,000,000  who  are  estimated  to 
inhabit  the  earth  !  A  fearful  antagonist  power  to 
oppose  to  any  physical  tendency  which  the  black 
race  have  ever  manifested  to  become  white !  What 
chance  does  the  human  race,  in  general,  stand 
against  so  great  odds?  Is  not  the  danger  fear¬ 
fully  great  that  mankind  will  become  totally 
black  ?  The  blacks  and  whites  are  now  as  three 
to  two!  Will  not  the  force  of  these  external 
agents  always  remain  the  same,  and  although  by 
conquest  and  extermination  the  whites  may  succeed 
in  establishing  their  own  colour,  will  not  the  force 
of  the  outward  elements  finally  triumph?  It  sig¬ 
nifies  but  little  that  man  was  created  white,  if 
external  nature  is  so  strong  against  him.  Upon 


the  theory  of  Goldsmith,  I  am  afraid  the  elements 
will  finally  triumph,  and  turn  all  our  posterity  to 
a  totally  black  colour. 

The  instances  to  which  Goldsmith  refers,  where 
black  parents  have  produced  white  children,  are 
extraordinary  physical  phenomena.  If  two  of 
them  should  ever  come  together,  their  offspring 
would  probably  return  to  the  original  black  colour. 
They  are  called  albinos,  and  no  instances  of  their 
marriage  and  offspring  have,  to  my  knowledge, 
been  recorded.  Unless  their  offspring  continued 
to  be  white,  such  instances  would  prove  nothing 
more  than  that  nature  has  only  stepped  aside,  as 
she  has  in  a  thousand  other  instances,  only  to 
return  to  the  old  track.* 

One  colour  is  as  natural  to  man  as  another,  and 
a  common  original  colour  can  only  be  produced 
by  the  composition  of  all  the  different  colours 
which  diversify  mankind.  It  is  quite  as  puerile 
to  contend  about  the  superiority  of  any  particular 
colour  of  the  skin,  as  to  its  inherent  beauty  or 
naturalness,  as  about  the  colour  of  the  hair  or 
the  eyes.  Familiarity  reconciles  us  to  the  lesser 
diversities  which  exist  among  the  species,  and 
knowledge  of  each  other  pronounces  them  of  no 
moment ;  will  not  time  and  knowledge  also  re¬ 
concile  us  to  those  which  we  conceive  to  be  the 
greater  differences  ?  Since  nature  produces  so 
great  a  variety  of  shapes  and  colours  in  the  forma¬ 
tion  of  the  individuals  of  our  species,  and  will 
continue  to  produce  them  in  spite  of  our  repug¬ 
nances  or  preferences,  it  would  seem  to  be  the 
part  of  wisdom  to  submit  to  her  decrees,  and  to 
learn  to  appreciate  the  variety  as  well  as  the 
uniformity  of  her  operations. 

No  writer  has  produced  a  more  laboured  com¬ 
parison  between  the  white  man  and  the  man  of 
colour,  than  Mr.  Jefferson,  in  his  “  Notes  on 
Virginia.”  Mr.  Jefferson  does  not  profess  to  ab¬ 
solutely  believe  in  the  inferiority  of  the  man  of 
colour,  but  proposes  many  queries  and  arguments 
by  way  of  stimulating  further  inquiry  upon  the 
subject.  “The  first  difference,”  he  observes, 
“which  strikes  us,  is  that  of  colour.  Whether 
the  black  of  the  negro  resides  in  the  reticular 
membrane  between  the  true  skin  and  the  scarfskin, 
or  in  the  scarfskin  itself;  whether  it  proceeds 
from  the  colour  of  the  blood,  the  colour  of  the 
bile,  or  from  some  some  other  secretion,  the  dif¬ 
ference  is  fixed  in  nature,  and  is  as  real  as  if  its 
seat  and  cause  were  better  known.  And  is  this 
difference  of  no  importance?  Is  it  not  the  foun¬ 
dation  of  a  greater  or  less  share  of  beauty  in  the 
two  races?  Are  not  the  fine  mixtures  of  red  and 
white,  the  expressions  of  every  passion  by  greater 
or  less  suffusions  of  colour,  preferable  to  that 
eternal  monotony  which  reigns  in  the  countenances, 
that  immoveable  veil  of  black  which  covers  all  the 
emotions  of  the  other  race  ?” 

It  is  surprising  that  so  philosophical  a  man  as 
Mr.  Jefferson  did  not  perceive  that  he  was  arguing 
in  a  circle,  and  trying  to  convince  himself  and 
his  readers  by  a  romantic  eulogy  upon  the  colour 
of  the  whites,  instead  of  presenting  an  accurate 
comparison  of  the  differences  between  the  two 
colours.  The  Chinese  and  the  Africans  are  as 
fully  aware  of  the  difference  in  colour  as  we  are, 
and  can  retort  all  the  questions  which  Mr.  Jeffer¬ 
son  has  put,  with  full  as  much  consciousness  of 
the  superiority  of  their  own  colour.  They  can 

*  I  do  not  conceive  albinos  to  be  a  lusus  natures, 
but  a  rare  physical  occurrence — an  illustration  of 
the  same  thing  which  takes  place  in  other  species 
of  animals — an  instance  of  the  occurrence  of  oppo¬ 
site  colours  in  the  offspring  of  the  same  stock,  as 
a  white  and  a  black  colt  from  the  same  parentage 
of  a  red  colour  ;  or  as  a  black  and  a  white  lamb 
from  the  same  white  mother  and  father.  The 
rarity  of  its  occurrence  in  the  human  species  has, 
no  doubt,  originated  the  idea  that  it  is  a  freak  of 
nature. 


say,  that  “  whether  this  whiteness  resides  in  the 
reticular  membrane  between  the  true  skin  and  the 
scarfskin,  or  in  the  scarfskin  itself,  the  difference  is 
as  fixed  in  nature  and  is  as  real  as  if  its  seat  and 
cause  were  better  known.”  The  mere  circum¬ 
stance  of  our  making  the  colour  of  the  black  man 
a  theme  of  philosophical  speculation,  confers  upon 
us  no  right  to  make  our  own  colour  the  standard 
of  beauty.  The  colour  of  the  white  man  is  as 
monotonous  to  the  eyes  of  black  men,  as  the 
black  man’s  colour  is  to  us.  They  are  not 
familiarised  to  these  “  fine  mixtures  of  red  and 
white,”  as  we  are.  The  colour  presents  to  them 
“  one  eternal  monotony Besides,  it  is  not  a 
fact  that  “  the  fine  mixtures  of  red  and  white,  by 
the  greater  or  less  suffusions  of  colour,  are  the  ex¬ 
pressions  of  every  passion.”  Every  physiologist 
knows  that  the  expression  of  the  passions  almost 
entirely  depends  upon  the  contraction  and  the  re¬ 
laxation  of  the  muscles,  independent  of  any 
change  of  colour.  Indeed,  were  there  no  other 
expression  of  the  passions  than  the  greater  or  less 
suffusions  of  colour,  the  countenance  of  the  white 
man  would  be  very  much  of  a  blank.  It  would 
only  become  red  or  pale ;  it  would  give  us  the 
expression  of  a  fever  or  of  faintness,  and  nothing 
more.  It  is  even  doubtful  whether  the  change  of 
colour  to  which  the  whites  are  exposed  under  the 
influence  of  the  passions,  does  not  contribute  as 
much  to  deformity  as  to  beauty.  The  paleness 
of  fear  is  certainly  not  beautiful ;  nor  is  the  red¬ 
ness  of  anger.  The  leaden  hue  of  despair  is  a 
positive  deformity.  Black  people  are  also  sub¬ 
ject  to  a  change  of  colour,  though  in  a  much 
smaller  degree.  For  want  of  a  familiarity  with 
the  colour,  it  is  not  always  visible  to  us,  when  it 
is  very  perceptible  to  them.  Among  the  clear 
Africans,  there  is  a  great  difference  in  the  colour 
of  different  individuals;  some  are  only  brown, 
while  others  are  of  a  shining  black.  1  have  noticed 
as  great  a  difference  between  the  colour  of  two 
Africans,  as  there  is  between  a  common  white 
man  and  the  lightest  coloured  of  the  Africans.  I 
have  heard  them  exclaim  that  such  a  person  was 
too  black  to  look  well,  precisely  as  we  do  of 
those  of  our  colour  who  possess  a  very  dark  com¬ 
plexion. 

Our  ideas  of  beauty  depend  so  much  on  what 
we  are  accustomed  to  see,  and  upon  the  intel¬ 
lectual  laws  of  association,  that  were  every  nation 
to  produce  a  standard  of  their  own,  we  should,  in 
proportion  to  the  relative  number  of  each  colour, 
at  least,  have  three  black  beauties  to  two  white 
ones.  It  may  sound  strange  to  the  ears  of  many 
to  hear  a  black  skin  pronounced  beautiful,  but  the 
assertion  has  been  made  by  a  distinguished  Eng¬ 
lish  traveller.  I  quote  from  a  popular  work, 
called  Geographical  View  of  the  World.  “Of 
that  part  of  Ethiopia  or  Nubia  which  separates 
Senaar  from  the  second  cataract  of  the  Nile,  little 
was  known  until  the  year  1821,  when  Mr.  Wad- 
dington  and  Mr.  Hanbury  visited  these  regions. 
The  most  remote  district  visited  by  them  was  Dar 
Shegy’a,  through  which  the  Nile  flows  from  north 
to  south  for  nearly  two  degrees.  It  is  subdivided 
into  three  states,  often  at  war  with  each  other, 
but  ever  ready  to  unite  against  a  common  foe. 
The  people  are  black,  a  dear,  glassy  jet  black," 
says  Mr.  Waddington,  “  which  appeared  to  my 
then  unprejudiced  eye  to  be  the  finest  colour  that 
could  be  selected  for  a  human  being.'7 

In  a  word,  it  appears  to  me  that  the  whole  sura 
and  substance  of  the  argument  of  the  whites  is 
this,  that  with  them  their  own  colour  is  the  most 
fashionable,  and  of  course  will  continue  to  be  the 
most  beautiful  until  the  fashion  changes.  What¬ 
ever  nation  possesses  the  superiority  in  the  arts,  in 
arms,  in  knowledge  and  in  wealth,  will  from  the 
force  of  admiration,  emulation,  and  the  universal 
love  of  splendour  and  glory  among  mankind,  be 
pronounced  the  most  beautiful,  be  the  colour  what 
it  may.  Egypt  was  once  this  nation.  It  was  the 
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place  where  the  scholars  of  Greece  and  Rome 
went  to  complete  their  education.  1  he  monuments 
of  its  ancient  renown  still  continue  to  astonish  us. 
The  ancient  Egyptians  were  black,  and  their  hair 
short  and  culling.  “The  Colehians,”  says  Hero¬ 
dotus,  “certainly  appear  to  be  of  Egyptian  ex¬ 
traction,  which,  indeed,  before  I  had  conversed 
with  any  one  on  the  subject,  I  had  always  be¬ 
lieved.  I  interrogated  the  inhabitants  of  both 
countries;  the  result  was  the  Colehians  seemed  to 
have  better  remembrance  of  the  Egyptians,  than 
the  Egyptians  of  the  Colehians.  The  Egyptians 
were  of  the  opinion  that  the  Colehians  were  de¬ 
scended  of  a  part  of  the  troops  of  Sesostris.  To 
this  I  myself  was  also  inclined,  because  they  were 
black  and  have  hair  short  and  curling;  which  latter 
circumstance  may  not  however  be  insisted  on  as 
evidence,  because  it  is  common  to  many  other 
nations.”  Says  Mr.  Volney,  in  remarking  upon 
this  passage,  “  That  is,  the  ancient  Egyptians  were 
real  negroes,  and  of  the  same  species  with  all  the 
natives  of  Africa,  and  though,  as  might  be  ex¬ 
pected,  after  mixing  so  many  ages  with  the  Greeks 
and  Romans,  they  have  lost  the  intensity  of  their 
first  colour,  they  still  retain  strong  marks  of  their 
original  conformation.” 

“  Besides  those  of  colour,  figure  and  hair,”  con¬ 
tinues  Mr.  Jefferson,  “there  are  other  physical 
distinctions  proving  a  difference  of  race.  They 
have  less  hair  on  their  face  and  body.  They  se¬ 
crete  less  by  the  kidneys  and  more  by  the  glands 
of  the  skin,  which  gives  them  a  very  disagreeable 
odour.  This  greater  degree  of  transpiration 
renders  them  more  tolerant  of  heat  and  less  so  of 
cold  than  the  whites. 

Women  have  no  beards,  and  much  less  hair  on 
the  surface  of  the  body  generally  than  men,  and 
yet  it  was  never  suspected  that  women,  on  account 
of  this  distinction,  were  a  distinct  race.  The 
physical  distinction  in  the  organization  of  man 
and  woman,  is  much  greater  than  any  distinction 
which  exists  between  the  different  colours  of  men. 
It  is  the  greatest  distinction  by  for  of  any  which 
exists  among  mankind,  but  was  never  conjectured 
to  be  a  proof  of  a  difference  of  race.  It  is  a  strong 
proof,  on  the  contrary,  that  great  physical  distinc¬ 
tions  may  exist  without  destroying  or  materially 
affecting  the  identity  of  the  human  race.  The 
identity  of  the  human  race  appears  to  depend 
upon  a  sameness  of  structure  in  the  external 
senses,  and  the  organization  of  the  brain  and 
nervous  system  in  general.  Neither  the  hair,  the 
figure,  the  bones  of  the  skull,  or  the  colour,  appear 
to  hold  any  near  relation  to  the  mind.  The  hair 
possesses  no  sensibility,  and  whether  there  be 
much  of  it  or  little,  whether  it  be  long  or  short, 
straight  or  curly,  or  even  whether  there  be  none  of 
it  at  all,  as  in  many  bald  people,  seems  to  be  no 
essential  matter  as  it  respects  the  strength  or  weak¬ 
ness  of  the  intellectual  powers.  Neither  does  the 
mind  reside  in  the  bones  of  the  skull.  All  the 
bones  of  the  African  race  are  thicker  and  bulkier 
than  the  bones  of  the  whites.  The  skull  bone  is 
an  index  of  the  general  thickness  of  the  other 
bones  of  their  systems.  This  fact  has  never  been 
attended  to  by  anatomists  and  physiologists.  tn 
all  children,  these  bones  are  extremely  thin  at  a 
time  when  the  mind  has  scarcely  begun  to  de- 
velope  itself.  In  the  adult,  the  bones  have  become 
thick,  and  the  mind  strong.  This  fact  militates 
strongly  against  the  opinion  that  a  thick  skull  bone 
is  proof  of  inferiority  of  mind.  Many  of  the  lower 
animals  have  extremely  thin  skull  bones,  while  yet 
they  betray  but  little  proof  of  intelligence,  the 
bones  of  the  heel  have  a  still  more  remote  relation 
to  the  capacity  or  the  incapacity  of  the  mind, 
than  those  of  the  skull.  In  both  these  respects  the 
African  has  the  advantage  of  the  white  man.  The 
brain  is  better  defended,  and  the  strength  of  the 
foot  is  mcreased.  The  foot  of  the  African  is 
better  adapted  to  the  support  of  the  superincum¬ 
bent  weight  of  the  body. 


The  assertion  of  Mr.  Jefferson  that  the  blacks 
secrete  less  by  the  kidneys  and  more  by  the  glands 
of  the  skin,  is  not  a  physiological  fact.  I  have 
never  met  with  the  observation  in  the  course  of 
twenty  years’  medical  reading,  or  noticed  such  a 
fact  in  the  course  of  seventeen  years’  practice  in  a 
city  where  one  twelfth  of  the  inhabitants  are 
black  ;  or  of  its  having  been  noticed  by  any  other 
practitioner  of  medicine.  Labouring  people 
perspire  more  than  others,  and  consequently 
secrete  less  by  the  kidneys.  The  blacks  being 
mostly  labourers,  must  have  originated  this  idea 
in  the  mind  of  Mr.  Jefferson. 

The  common  opinion  which  Mr.  lefferson  en¬ 
dorses  as  a  physiological  fact,  that  black  people 
can  bear  heat  better  and  cold  not  so  well  as  the 
whites,  is  also  an  error.  It  is  well  known  that 
the  same  degree  of  health  and  strength  which 
enables  a  man  to  bear  one  extreme  well,  will  also 
enable  him  to  bear  the  other  equally  well.  This 
fact  is  well  known  among  sailors  and  travellers 
who  experience  the  extreme  changes  of  different 
climates.  Those  who  stand  the  heat  with  im¬ 
punity,  will  also  stand  the  cold  the  longest  with¬ 
out  freezing.  The  same  man  who  can  labour  in 
the  open  field,  uncovered,  in  the  hottest  days  in 
summer,  will  be  enabled  to  withstand  the  severest 
cold  of  winter.  The  blacks,  although  they  go 
thinner  clothed  than  the  whites  in  winter,  do  not 
oftener  freeze.  The  idea  must  have  originated 
in  the  conjecture  that  such  must  be  the  fact, 
because  they  came  from  a  warm  climate,  or  from 
an  analogy  to  those  vegetables  and  animals  which 
can  only  flourish  in  the  warm  latitudes.  No  such 
observation  has  ever  been  made  of  the  Indians  or 
the  Asiatic  nations,  although  many  of  both  live  in 
the  northern  latitudes.  Query — how  black  must 
a  man  be  before  Mr.  Jefferson’s  remarks  apply  to 
him? 

The  greater  transpiration  of  the  skin,  Mr.  Jef¬ 
ferson  says,  gives  to  them  “a  very  strong  dis¬ 
agreeable  odour.”  But  this  odour  arises  from  a 
secretion  by  the  axilliary  glands  situated  under  the 
arm.  It  is  a  little  different  from  the  odour  of  the 
same  secretion  in  white  people,  but  I  have  heard 
the  blacks  say  it  was  not  stronger  or  more  disa¬ 
greeable  than  the  same  odour  in  white  people. 
Where  they  observe  an  equal  degree  of  cleanliness, 
they  betray  no  more  of  it  than  the  whites  do 
Every  individual  emits  a  peculiar  odour  from 
the  axillary  and  other  glands  of  the  body,  inso¬ 
much  that  blind  people  can  identify  their  ac¬ 
quaintances  by  the  sense  of  smelling.  This,  to 
be  sure,  is  a  physical  distinction,  but  not  of  suffi¬ 
cient  magnitude  to  furnish  a  proof  of  a  difference 
of  race.  Poverty,  and  its  concomitant,  if  not  con¬ 
sequent,  personal  uncleanliness,  has  thus  subjected 
the  blacks  to  a  dislike  on  the  part  of  the  whites; 

Great  physical  distinctions  in  colour,  size,  hair, 
and  features,  exist  among  the  whites,  without  cor¬ 
responding  differences  in  the  degree  of  personal 
beauty,  or  intellectual  endowments.  I  have  al¬ 
ready  noticed  the  distinction  between  the  sexes, 
which  is  the  greatest  which  can  be  supposed  to 
exist  between  two  individuals  of  the  same  species, 
and  which  furnishes  us  with  no  proof  of  “a  dif¬ 
ference  of  race.”  A  brunette  complexion  of  the 
darkest  hue,  accompanied  with  black  eyes,  and 
black  and  curly  hair,  not  only  often  occurs  among 
us,  but  is  pronounced  perfectly  beautiful.  In  the 
settlement  of  these  questions,  the  opinions  of  the 
blacks  should  not  be  entirely  disregarded.  They, es¬ 
pecially  the  Chineseand  American  Indians,  must  be 
supposed  to  have  some  little  sense  of  the  true  and 
the  beautiful  as  well  as  we,  and  some  judgment 
of  their  own  capacities  in  comparison  witlTours. 
They  never  feel,  they  never  see,  and  they  never 
manifest,  either  in  word  or  deed,  any  inferiority  to 
the  whites.  In  war  and  in  peace,  they  meet  the 
white  man  only  as  an  equal,  nor  dream  they  of 
any  superiority. 

The  hair  of  the  African  is  finer  than  that  of  the 


European.  The  curliness  of  the  African  hair  is 
owing  to  its  fineness.  In  some  individuals  of  an 
equally  deep  colour,  it  grows  much  longer  than  in 
others.  Being  curly,  and  matted  together,  it  easily 
wears  off,  and  is,  in  this  way,  kept  much  shorter 
than  where  pains  are  taken  to  braid  it  and  keep  it 
clean  and  straight.  There  is  as  great  a  diversity 
in  its  length  in  different  individuals,  as  in  the 
length  of  the  hair  of  white  people.  The  broad, 
flat  features,  and  the  thick  heavy  muscles  and  bones 
of  the  blacks,  deviate  no  more  from  the  true 
standard  of  beautiful  proportion,  than  the  long, 
sharp,  peaked  features,  and  the  thin,  slender,  light 
muscles  and  bones  of  the  whites.  Perfect  sym¬ 
metry  lies  between  the  two  extremes. — Boston 
Med.  and  Surg.  Journal. 


REMARKS  ON  PROFESSOR  LIEBIG’S 
VIEWS  OF  THE  COMPOSITION  OF 

URINE. 

By  Golding  Bihd,  A.M.,  M.D., 

Assistant- J’hy?cian  to,  and  Lecturer  on  Materia 
Medica  at,  Guy’s  Hospital. 

Several  statements  in  the  recently  published  re¬ 
searches  of  Professor  Liebig  on  the  normal  consti¬ 
tution  of  urine,  especially  demand  atten'ion,  on 
account  of  the  high  reputation  of  their  distinguished 
author,  no  less  than  from  their  opposition  to  some 
of  the  most  generally  received  opinions  on  this  sub¬ 
ject.  I  now  venture  to  offer  some  remarks  on  the 
following  points,  which  possess,  perhaps,  greater 
interest  than  many  others. 

1.  The  presence  of  hippuric  acid  in  the  urine. 

2.  The  functions  of  the  tribasic  phosphate  of 
soda. 

1.  Hippuric  Acid. — We  are  almost  exclusively 
indebted  to  Liebig  for  all  the  knowledge  we  possess 
of  this  substance.  Long  mistaken  for  benzoic  acid, 
the  latter  was  stated  by  Scheele  to  be  a  constitu -nt 
of  the  urine  of  infants  at  the  breast,  and  by  Rouelle 
to  exist  in  that  of  herbivorous  quadrupeds.  These 
errors  admit  of  very  ready  explanation  in  the  cir¬ 
cumstance  that  hippuric  acid  becomes  converted 
into  benzoic  by  the  process  of  putrefaction,  and 
hence  if  the  urine  ex-amined  by  the  above  chemists 
had  been  kept  for  some  time  before  analysis,  benzoic 
acid  would  be  of  necessity  generated.  On  account 
of  the  great  readiness  with  which  hippuric  acid  crys¬ 
tallises,  and  its  very  insoluble  character,  it  is  a 
matter  of  surprise  that  it  has  never  been  previously 
detected  in  the  urine  of  the  human  adult.  Lehmann 
has  indeed  announced  its  presence  in  diabetic  urine, 
but  this  was  regarded  as  almost  peculiar  to  the 
disease. 

There  cannot  exist  the  slightest  doubt  of  the 
accuracy  of  Liebig’s  statement  of  the  presence  of 
this  acid,  as  it  may  be  readily  obtained  by  fbe  pro¬ 
cess  he  has  suggested.  I  find  the  following  plan  to 
be  somewhat  easier  in  execution  than  that  recom¬ 
mended  by  the  professor  of  Giessen. 

About  20  ounces  of  urine  are  evaporated  over  a 
charcoal-chauffer  or  sand-bath  to  about  an  ounce. 
Nearly  three  drachms  of  strong  hydrochloric  acid 
are  then  added,  and  the  mixture  is  boiled  nearly  to 
dryness.  When  cold,  about  two  ounces  of  water 
are  poured  on  the  mass,  and  the  whole  well  and 
repeatedly  stirred.  A  brown  solution  is  formed, 
and  must  be  decanted  from  the  bisoluhle  residue, 
which  consists  chiefly  of  a  mixture  of  hippuric  and 
uric  acids.  Some  of  this  deposit  may  be  boiled  in 
alcohol,  and  the  filtered  fluid  allowed  to  evaporate 
in  a  glass  capsule,  when  needles  of  hippuric  acid 
will  he  left.  Or  a  portion  may  be  placed  in  a  test- 
tube,  digested  with  a  little  ether,  and  a  few  drops  of 
the  ethereal  solution  evaporated  spontaneously  in  a 
watch-glass,  will  leave  thin  and  delicate  needles  of 
hippuric  acid.  So  very  readily  does  this  acid  crys¬ 
tallise,  that  from  a  drop  or  two  of  the  alcoholic  or 
ethereal  solution,  three  or  four  delicate  four-sided, 
exceedingly  slender  needle-like  prisms,  half  an  inch 
long,  may  be  obtained.  Sometimes  these  needles 
are  not  visible  at  first  in  a  satisfactory  manner,  but 
after  a  few  hours  they  increase  in  size  and  become 
beautifully  distinct. 

As  hippuric  acid,  although  infinitely  more  soluble 
than  the  uric,  requires  about  400  times  its  weight  of 
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cold  water  for  solution,  it  cannot  find  its  way  into 
the  urine  in  any  quantity  unless  combined  with  a 
base,  and  this  in  the  majority  of  instances  appears  to 
be  soda,  all  the  alcoholic  hippurates  being-  very  so¬ 
luble.  It  is  now  a  well-recognised  fact,  that  benzoic 
acid,  when  taken  as  a  remedy  either  free  or  com¬ 
bined,  is  not,  like  the  citric,  tartaric,  acetic,  and 
other  vegetable  acids  less  rich  in  carbon,  converted 
into  carbonic  acid,  but  uniting  with  a  nitrogenised 
substance,  is  converted  into  hippuric  acid.  This 
substance  was  supposed  to  be  lactate  of  urea,  and 
thus  the  change  was  at  once  satisfact  rily  explained ; 
but  this  hypothesis  must  be  abandoned,  if  Liebig’s 
opinion  of  the  absence  of  lactic  acid  in  urine  be 
correct. 

The  proportion  of  hippuric  acid  existing  in  urine 
has  not  been  ascertained  ;  Liebig  has  supposed  it  to 
be  equal  in  quantity  to  the  uric.  This  has,  how¬ 
ever,  not  been  the  case  in  the  experiments  I  have 
made  ;  the  utmost  proportion  obtained  by  myself 
never  exceeded  in  quantity  one-third  the  uric  acid 
present.  If  hippuric  acid  be  formed  in  the  organism 
from  the  nitrogenised  elements  of  the  food,  we  must 
expect  it  to  be  inconstant  in  quantity  ;  as  must,  in¬ 
deed,  be  every  element  of  an  excretion  whose  origin 
is  traced  immediately  to  a  metamorphosis  of  the 
ingesta. 

It  may,  however,  be  reasonably  asked  whether 
hippuric  acid  may  not  under  certain  circumstances 
perform  another  function,  for  its  composition  cer¬ 
tainly  suggests  the  probability  of  its  being  the 
vehicle  by  which  carbon  may  under  certain  condi 
tions  be  eliminated  from  the  system.  Although  the 
essential  function  of  the  kidneys  is  unquestionably 
to  filter  off  highly  nitrogenised  elements  from  the 
body,  yet  these  organs  can,  as  every  case  of  inflam¬ 
matory  jaundice  teaches,  for  a  time  compensate  for 
the  deficient  functions  of  the  liver,  and  eliminate  bile 
from  the  blood ;  the  urine  hence  becoming  of  a 
deep  porter  colour,  and  bitter.  But  in  cases  where 
the  functions  of  those  organs  whose  duty  it  is  parti¬ 
cularly  to  separate  carbon  from  the  blood  (the  liver 
and  lungs),  is  merely  partially  interfered  with  or 
imperfectly  performed,  it  would  be  very  interesting 
to  ascertain  whether  the  kidneys  compensate  for 
these  deficiencies  by  eliminating  carbon  from  the 
blood  in  the  form  of  hippuric  acid.  An  examination 
of  the  urine  in  cirrhosis  of  the  liver,  and  in  an  ex¬ 
treme  case  of  pulmonary  empyema,  would  probably 
afford  an  answer  to  this  interesting  question.  * * * §  A 
comparison  between  the  per  centage  composition  of 
drv  hippuric  acid,  and  the  analysis  of  Dr.  Kemp  of 
the  organic  constituent  of  human  bile,  will  show  the 
analogy  between  them,  quoad  the  proportion  of 


carbon : — 

Human  Bile.f 
Carbon  . 
Nitrogen.  . 
Hydrogen  . 
Oxygen  .  . 


Hippuric  Acid.t 

68-40 

6393 

3  44 

8-21 

10-13 

464 

18-03 

23-22 

100-  100- 

2.  Tribasic  Phosphate  of  Soda.  — Phosphoric 
acid  in  combination  with  lime,  perhaps  magnesia, 
soda,  and,  according  to  Berzelius,  ammonia,  has 
been  long  known  as  an  important  constituent  of 
urine.  From  the  analysis  of  the  late  Dr.  Simon, § 
nearly  2J  grains  of  phosphate  of  soda  are  present  in 
1000  grains  of  healthy  urine  of  specific  gravity  of 
1’012.  The  phosphate  of  soda  of  urine  is  identical 
with  the  well-known  pharmaceutical  salt,  and  con¬ 
sists  of — 

1  atom  phosphoric  acid=72 

2  atoms  soda  .  .  .  =64 


*  Since  the  above  was  written,  a  man,  labouring 
under  jaundice,  came  under  my  care  at  Guy’s  Hos¬ 
pital.  He  was  an  habitual  drunkard,  and  had  con¬ 
tracted  probably  a  hob  nail  liver.  The  urine  was 
pale  porter-coloured,  and,  when  concentrated  by 
“vaporation,  yielded  with  hydrochloric  acid  a  deposit 
rich  in  hippuric  acid,  being  nearly  entirely  soluble 
in  alcohol. 

f  Letter  to  Professor  Liebig,  London,  1844. 
Page  37. 

+  Dumas,  Traite  de  Chimie,  Paris,  1835,  p.  219. 

§  Franz  Simon,  Mediginische  Chemie,  Berlin- 
842,  b.  ii.  s.  235. 


I  atom  basic  water  .  =  9 


145=the  dry  salt. 

24  atoms  water  of  > 
crystallisation  .  .  $  1 


361=the  crystallised  salt. 

On  this  hypothesis  the  atom  of  phosphoric  acid, 
as  generally  assumed,  is  doubled,  consisting  of 
P  2O5  instead  of  P()2§.  This  salt  becomes  in¬ 
vested  with  peculiar  importance  from  the  functions 
assigned  to  it  by  Liebig  of  being  the  solvent  for  the 
uric  (and  hippuric)  acid,  as  well  as  being  the  source 
of  the  natural  acid  reaction  of  urine.  The  number 
of  opinions  on  the  latter  subject  which  have  been 
published  from  time  to  time  are  well  known  ;  the 
aeid  reaction  having  been  attributed  in  turn  to  uric, 
lactic,  and  carbonic  acids,  as  well  as  to  hydro¬ 
chlorate  and  biphosphate  of  ammonia.  Liebig  has 
shown  that  it  is  probably  owing  to  an  acid  phos¬ 
phate,  as  free  phosphoric  acid,  produced  at  the 
temperature  of  the  body  by  the  action  of  uric  (and 
hippuric)  acid  on  the  tribasic  phosphate  of  soda. 
A  solution  of  uric  acid  in  water  by  the  acid  of  that 
salt  has  been  termed  “  artificial  urine;”  a  name  not 
very  happily  chosen,  as  such  a  solution  bears  no 
possible  resemblance  to  urine  save  in  that  of  con¬ 
taining  in  solution  two  of  its  ingredients.  Liebig 
states  that  when  15  grains  of  uric  and  as  much  of 
hippuric  acid  were  heated  in  a  solution  of  40 grains 
of  dry  phosphate  of  soda  in  a  pound  of  water,  the 
whole  formed  a  clear  acid  fluid,  and  on  cooling  very 
slowly  deposited  half  of  its  uric  acid;  “this  sedi¬ 
ment  is  of  an  analogous  form  to  that  deposited  by 
natural  urine  after  standing  at  rest  for  a  long  time.” 

It  is  well  kno«n  that  8'1  grains  of  uric  acid  are 
on  an  average  separated  from  the  blood  by  the 
kidneys  in  the  course  of  24  hours.  This  quantity  is 
contained  in  about  40  ounces  of  wrater,  or  not  quite 
2,500  times  the  weight  of  the  acid,  which  from  the 
accurate  experiments  of  Dr.  Prout,  requires  ahout 
10,000  times  its  weight  of  water  for  solution  ;  con¬ 
sequently,  it  is  impossible  to  suppose  that  uric  acid 
can  exist  in  urine  in  a  free  state,  unless  the  exist¬ 
ence  of  unknown  causes  modifying  its  solubility  be 
supposed.  Some  indeed  have,  as  I  believe,  on  very 
insufficient  data,  attributed  this  function  to  the 
colouring  matters  of  urine.  The  difficulty  has  been 
satisfactorily  met  long  ago  by  Dr.  Prout,  who  sup 
poses  uric  acid  to  exist  combined  with  ammonia, 
forming  a  salt  which  requires  but  480  parts  of  water 
for  solution.  This  opinion  has  been  adopted  by 
most  observers  who  are  at  all  acquainted  with  the 
phenomena  presented  by  the  urine,  and  so  com¬ 
pletely  supported  by  a  great  mass  of  evidence,  that 
there  can,  I  think,  be  no  difficulty  in  regarding  the 
urate  of  ammonia  as  the  normal  state,  in  which  at 
least  a  part  of  the  acid  under  consideration  exists  in 
healthy  urine,  and  in  the  coloured  amorphous  de¬ 
posits.  It  frequently  happens,  however,  especially 
when  an  inflammatory  diathesis  exists,  that  uric  acid 
is  deposited  in  crystals  more  or  less  coloured,  and 
differing  essentially  from  the  amorphous  deposits  in 
merely  becoming  opaque,  and  not  dissolving  in  the 
urine  when  heated.  These  crystalline  deposits  have 
been  explained  by  the  presence  of  some  acid,  which, 
by  combining  with  the  ammonia,  precipitates  the 
uric  acid.  This  precipitant  has  been  generally  re¬ 
garded  as  lactic  acid,  or  occasionally  the  sulphuric. 
As  the  presence  of  the  former  in  urine  must  now  he 
regarded  as  doubtful,  and,  even  if  admitted,  hardly 
explains  the  phenomena  alluded  to,  some  other  ex¬ 
planation  of  the  reason  why  urine  sometimes  deposits 
free,  and  at  other  times  combined  uric  acid,  or,  as 
often  occurs,  both  simultaneously,  is  required.  This 
explanation  is,  I  think,  satisfactorily  found  in  the 
peculiar  action  of  uric  acid  on  the  phosphates,  to 
which  attention  has  been  drawn  by  Professor  Liebig. 

Having  prepared  some  perfectly  pure  uric  acid,  I 
made  the  following  experiments  : — 

A.  Ten  grains  of  crystallised  phosphate  of  soda 
were  dissolved  in  an  ounce  of  hot  distilled  water, 
and  to  the  alkaline  solution  thus  formed,  four  grains 
of  pure  uric  acid  in  minute  tabular  crystals  were 
added  :  the  whole  soon  dissolved,  and  was  filtered 
through  paper  whilst  hot.  On  cooling,  a  slight 
troubling  occurred,  and  in  twelve  hours  a  copious 
crystalline  deposit  had  taken  place.  This  was  col¬ 
lected  and  dried. 

B.  Under  the  microscope  the  deposited  crystals 


were  found  to  consist  of  transparent  colourless 
prisms  arranged  in  fasciculi  and  stellse,  exac  ly  re¬ 
sembling  a  variety  of  crystalline  deposit  of  not  very 
frequent  occurrence  in  urine,  and  remarkable  for 
presenting  a  marked  difference  to  the  usual  lozenge- 
form  of  uric  acid  crystals. 

C.  Boiled  in  water,  these  crystals  did  not  dis¬ 
solve  ;  the  only  change  detected  by  the  microscope 
was  the  breaking  up  of  most  of  the  fasciculi,  and  the 
transparency  of  the  crystals  being  lost. 

D.  By  digestion  in  warm  and  strong  hydro¬ 
chloric  acid,  the  crystals  underwent  no  further 
change  than  when  mere  water  was  employed. 

E.  Ignited  in  a  platinum  spoon,  after  digestion 
in  the  acid  (D),  they  burnt  to  a  black  ash  with  the 
odour  peculiar  to  uric  acid  ;  by  continuing  the  heat, 
a  white  fused  bead  was  left,  which  dissolved  in 
water,  did  not  effervesce  with  acids,  and  consisted 
of  phosphate  of  soda. 

F.  The  fluid  decanted  from  the  crystalline  deposit 
(A)  was  clear,  and  reddened  litmus  paper.  A  few 
drops  of  hydrochloric  acid  caused  after  a  few  minutes 
a  deposit  of  uric  acid  in  flat  tables  excavated  at  the 
sides,  being  the  same  form  as  the  acid  originally 
employed.  By  ignition,  these  crystals  scarcely  left 
a  perceptible  stain  on  the  platinum  spoon,  and 
hence  contained  neither  soda  nor  its  phosphate. 

G.  Some  healthy  urine  was  mixed  with  hydro¬ 
chloric  acid,  and,  after  repeated  agitation  during  24 
hours,  was  decanted  from  the  precipitated  uric  ac'd. 
On  examining  the  latter  under  the  microsr-ope,  the 
crystals  were  found  to  present  the  form  erroneously 
described  as  cylindri(^  being  composed  of  very  thick 
yellow  lozenges,  with  the  obtuse  angles  roun  ted  off, 
so  that  when  lying  on  their  sides  they  so  closely 
resemble  cylinders  that,  until  allowed  to  roll  over, 
it  was  impossible  to  dispel  the  idea  of  such  being 
their  figure. 

H.  The  acidulated  urine  filtered  from  uric  acid 
(G)  was  mixed  with  the  fluid  decanted  from  the 
crystalline  deposit  (A).  An  almost  immediate  de¬ 
posit  occurred,  which,  when  examined  by  the  micro¬ 
scope,  exactly  resembled  in  figure  the  uric  acid 
precipitated  from  urine  (G),  being  in  thick,  obtuse 
lozenges,  and  did  not  bear  the  slightest  resemblance 
to  the  crystals  deposited  from  the  same  fluid  and 
hydrochloric  acid  (F),  unmixed  with  the  urine. 
Indeed,  they  only  differed  from  the  crystals  (G)  in 
being  pale  lemon  instead  of  orange-coloured. 

These  experiments  prove  that  uric  acid,  without 
the  presence  of  hippuric  acid,  will  decompose  phos¬ 
phate  of  soda  when  aided  by  heat,  producing  an 
acid  phosphate  and  basic  urate  of  soda  ;  the  former 
causing  the  solution  to  redden  litmus,  and  hence 
giving  us  a  key  to  the  long-contested  question  of 
the  acidity  of  healthy  urine.  Professor  Liebig  has 
further  shown,  that  on  cooling,  and  by  repose,  half 
the  uric  acid  is  deposited,  still  leaving  the  super¬ 
natant  fluid  sufficiently  acid  to  redden  litmus  paper. 
This  deposit  certainly,  however,  does  not  possess  the 
properties  of  the  common  urinary  sediment,  as  it  is 
in  large  and  well-defined  crystals,  and  does  not 
dissolve  in  boiling  water,  or  change  in  hydrochloric 
acid,  whereas  the  deposit  in  question  is  amorphous, 
readily  dissolving  in  boiling  water,  and  hydrochloric 
acid  converts  it  into  rhomboidal  crystals  of  uric 
acid.  The  deposit  from  Liebig’s  “  artificial  urine” 
(A),  does,  however,  so  closely  resemble  the  less 
frequent  crystalline  uric  deposits,  as  to  leave  no 
doubt  of  the  immediate  cause  producing  them  being 
identical. 

The  crystals  spontaneously  deposited  (A)  differ 
materially  in  crystalline  form  from  those  precipitated 
by  hydrochloric  aeid  (F),  the  former  being  in 
prisms  and  stellse,  the  latter  in  thin  tables  excavated 
at  the  sides,  a  form  which  I  have  never  seen  in 
urinary  deposits.  The  cause  of  this  difference  in 
crystalline  form  is  readily  explained  by  the  sponta¬ 
neously  deposited  crystals  containing  phosphate  of 
soda,  in  all  probability  chemically  combined,  as 
neither  boiling  water  nor  hydrochloric  acid  removed 
it  (C,  D,  E).  The  influence  of  the  colouring 
matter  of  urine  in  altering  the  crystalline  form  of 
uric  acid,  is  beautifully  shown  in  the  action  of  acid¬ 
ulated  urine,  from  which  the  uric  acid  had  been 
separated  (G),  upon  the  solution  of  uric  acid  in 
the  phosphate  (H),  the  crystals  neither  being  in 
prisms  nor  stellae,  but  in  thick  obtuse  lozenges,  ex¬ 
actly  resembling  those  thrown  down  from  urine  by 
the  acid,  and  bearing  no  resemblance  to  those  preci- 
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pitatedfrom  the  same  solution,  either  spontaneously, 
or  by  pure  hydrochloric  acid. 

The  property  announced  by  Liebig  of  the  action 
of  uric  acid  on  phosphate  of  soda,  and  which,  as 
Lipowitz  *  has  shown,  is  also  exerted  on  alkaline 
acetates  and  lactates,  thus  appears  to  lead  to  a 
satisfactory  explanation  of  the  acidity  of  healthy 
urine,  and  to  the  formation  of  crystalline  uric  acids. 
But  to  the  ordinary  amorphous  deposits  which  dis¬ 
appear  on  heating  the  urine,  and  present  the  least 
amount  of  deviation  from  health,  this  explanation 
will  not  apply  ;  Dr.  Prout’s  opinion  of  the  uric 
acid  normally  existing  as  urate  of  ammonia  being 
most  in  consonance  with  observed  facts,  and  suffi¬ 
cient  to  explain  all  the  known  phenomena  pre¬ 
sented  by  this  class  of  deposits. 

Is  it  possible,  then,  to  explain  the  formation  of 
urate  of  ammonia  in  the  urine  consistently  with 
the  opinion  of  Liebig  regarding  the  source  of  its 
acid  reaction  ?  It  is  obvious  that  such  cannot  be 
done  if  a  soda  salt  be  regarded  as  the  solvent ; 
but  if  it  be  shown  that  a  phosphate  of  ammonia 
possesses  similar  properties,  the  opinions  of  Drs. 
Prout  and  Liebig  admit  of  complete  reconciliation. 
Chemists  are  well  acquainted  with  a  compound, 
long  known  as  microscomic  salt,  which  crystallises 
spontaneously  from  putrescent  urine.  This  salt 
is,  like  phosphate  of  soda,  tribasic,  and  differs  from 
that  compound  only  in  one  atom  of  soda  being 
replaced  by  one  of  oxide  of  ammonium  :  it  there- 
consists  of — 

1  atom  phosphoric  acid  .  .  72 

1  ,,  soda . 32 

]  ,,  oxide  ammonium  .  ."  26 

1  „  basic  water  ....  9 

139=dry  salt. 

This  double  phosphate,  or  at  least  its  elements, 
exists  in  urine,  and  appears  among  its  acknow¬ 
ledged  constituents  in  most  of  the  published 
analyses. 

I  made  the  following  experiments,  to  ascertain 
how  far  this  salt  exerted  a  solvent  power  over  uric 
acid : — 

I.  Ten  grains  of  the  double  phosphate  in 
crystals  were  dissolved  in  an  ounce  of  hot  water ; 
the  solution  exerted  an  alkaline  reaction.  Four 
grains  of  pure  uric  acid,  in  tabular  crystals,  were 
then  added,  and  the  mixture  heated.'  Part  only 
of  the  acid  appeared  to  dissolve  ;  the  undissolved 
part  evidently  underwent  some  change,  becoming 
snow-white  and  denser,  the  supernatant  fluid  losing 
its  alkaline  reaction.  On.  cooling,  it  deposited 
urate  of  ammonia  in  microscopic  needles. 

K.  The  white  undissolved  portion  (1)  was 
placed  under  the  microscope  :  no  trace  of  tables 
of  uric  acid  could  be  detected,  the  whole  being 
changed  into  minute  delicate  needles  of  urate  of 
ammonia.  These  readily  dissolve  in  hot  water, 
and  were  deposited  in  part  on  cooling. 

L.  The  fluid  filtered  from  the  deposit  (I)  was 
neutral  to  test  paper ;  on  the  addition  of  hydro¬ 
chloric  acid,  it  slowly  deposited  tabular  crystals  of 
uric  acid.  By  long  repose  a  very  few  prismatic 
crystals  of  the  same  substances  were  deposited 
without  the  addition  of  any  precipitating  acid. 

M.  The  fluid  separated  from  the  deposited  urate 
of  ammonia  dissolved  an  additional  portion  of  uric 
acid  when  more  was  stirred  in,  and  heat  applied. 
The  solution  was  perfectly  clear,  and  acid  to  test- 
paper.  On  cooling,  it  deposited  an  abundance  of 
acicular  urate  of  ammonia,  and  after  long  repose 
also  let  fall  prismatic  crystals  of  uric  acid. 

These  experiments  appear  to  me  to  explain  in 
a  most  satisfactory  manner  the  phenomena  pre¬ 
sented  by  the  urine  so  far  as  uric  deposits  are 
concerned.  Uric  acid,  agreeably  to  Dr.  Prout’s 
view,  exists  chiefly  combined  with  ammonia,  which 
base  I  believe  it  obtains  from  the  triple  salt  of  soda 
and  ammonia  ;  and  it  is  this  proportion  which  is 
deposited  in  an  amorphous  form  by  cooling  the 
urine,  or  evaporating  it  in  vacua.  Another  portion 
ot  the  acid  decomposes  the  soda  element  of  the 
double  salt,  agreeably  to  Liebig’s  opinion,  and  is 
deposited,  in  combination  with  a  little  phosphate 
of  soda,  in  crystals  by  very  long  repose,  even  in 
closed  vessels;  or  much  sooner  when  an  excess  of 


*  Simon,  Bertrage  zur  Physiologischen  Chetnie, 
Berlin,  1843,  b.i.  s.  97. 


the  acid  is  separated  from  the  blood  by  the  kid¬ 
neys.  That  urate  of  ammonia  is  first  formed  in 
the  greatest  abundance  by  the  action  of  uric  acid 
on  the  triple  salt,  is  shown  by  experiment  (I),  and 
after  the  deposition  of  this,  theresidual  fluid  pos¬ 
sesses  the  property  of  dissolving  more  acid,  render¬ 
ing  the  solution  acid  to  test-paper.  Thus  it  is 
probable  that  when  the  triple  salt  is  acted  on  by 
uric  acid,  its  ammoniacal  element  is  first  partially 
decomposed,  and  on  the  addition  of  more  uric  acid 
its  soda  element  partly  yields;  in  both  cases  a 
super-phosphate  is  formed  capable  of  giving  to 
urine  its  natural  acidity. 

From  this  reasoning  we  should  expect  that  if 
the  proportion  of  uric  acid  present  in  the  urine  is 
within  certain  limits,  it  would  constitute  only  an 
amorphous  sediment  of  urate  of  ammonia,  but  that 
when  found  in  large  excess,  as  when  a  calculous 
diathesis  exists,  we  should  expect  it  to  be  depo¬ 
sited  in  crystals,  and  nearly  in  a  pure  state.  The 
same  theory  also  readily  explains  the  very  frequent 
simultaneous  occurrence  of  amorphous  and  crys¬ 
talline  uric  deposits. 

There  is  one  very  essential  difference  between 
the  mutual  behaviour  of  phosphate  of  soda  and 
uric  acid,  and  of  the  same  acid  with  phosphate  of 
ammonia.  The  former  salt,  as  stated  by  Liebig, 
is  decomposed  by  uric  acid  at  a  temperature  of 
about  100  degs.,  urate  of  soda  being  formed,  and 
an  acid  phosphate  left  in  solution.  On  cooling, 
this  acid  decomposes  the  urate  of  soda,  setting  free 
uric  acid  ;  or,  in  other  words,  uric  acid  decomposes 
phosphate  of  soda  by  heat,  but  in  the  cold  phos¬ 
phoric  acid  decomposes  urate  of  soda.  It  is  ob¬ 
vious,  however,  that  this  decomposition  is  but 
partial,  otherwise  Liebig’s  theory  would  fail  to 
explain  the  acidity  of  healthy  urine.  Phosphate 
of  ammonia,  on  the  other  hand,  as  we  have  seen, 
acts  very  differently  (I)  ;  it  is  (in  the  state  it  ex¬ 
ists  in  the  microscomic  salt)  decomposed  in  part 
by  uric  acid  when  heated,  and  urate  of  ammonia 
is  formed,  on  which  salt  the  acid  phosphate  gene¬ 
rally  does  not  act  by  cooling.  Probably  the  inso¬ 
lubility  of  the  urate  of  ammonia,  by  removing  it 
out  of  the  sphere  of  action  of  the  acid  salt,  may 
partly  explain  this  discrepancy  between  the  action 
of  uric  acid  on  the  ammoniacal  and  soda  phos¬ 
phates. 

One  important  practical  hint  maybe  drawn  from 
these  observations,  viz. :  the  probably  successful 
treatment  of  uric  acid  gravel  by  the  administration 
of  phosphate  of  soda.  If  sufficiently  diluted,  this 
salt  is  sure  to  enter  the  circulation  and  be  excreted 
by  the  kidneys,  thus  furnishing  to  the  urine  an 
energetic  solvent  of  uric  acid.  It  is  true  that  this 
indication  can  be  generally  fulfilled  by  the  pure 
alkalies  and  their  carbonates,  but  they  too  often 
exert  the  injurious  effect  of  materially  interfering 
with  the  digestive  organs,  andthus  directly  affecting 
the  integrity  of  those  functions  most  intimately  con¬ 
nected  with  the  production  of  the  morbid  deposit. 
The  phosphate  of  soda  may  be  given  in  doses  of 
E)j.  to  3ss.  thrice  a-day,  without  any  other  appa¬ 
rent  effect  except  that  of  slightly  relaxing  the 
bowels,  and  the  urine  becomes  charged  with  the 
salt.  We  may  thus  hope  to  retain  uric  acid  in 
solution,  and  gain  time  for  the  employment  of 
those  remedies  which  are  best  adapted  for  the 
treatment  of  the  uric  diathesis.  For  it  must  never 
be  forgotten  that  in  merely  giving  a  remedy  to  hold 
an  urinary  deposit  dissolved,  we  are  merely 
treating  an  effect,  and  not  a  cause. 

Before  concluding  these  remarks,  1  would  ven¬ 
ture  to  correct  one  statement  of  Professor  Liebig, 
which  is  certainly  erroneous,  viz. :  that  alcohol 
has  never  been  detected  in  the  urine.  In  the 
elaborate  essay  of  a  most  talented  and  experienced 
physician  and  chemist,  Dr.  Percy,  of  Birmingham,* 
an  experiment  is  related  in  which  a  bitch  was 
poisoned  by  alcohol,  and  traces  of  it  were,  after 
death,  detected  in  the  brain,  blood,  urine,  and 
bile.  The  tests  employed  were  the  inflammability 
of  the  distilled  fluid,  and  its  power  of  dissolving 
camphor  ;  and  hence  no  doubt  can  exist  as  to  the 
real  presence  of  alcohol  in  the  substances  ex¬ 
amined. — Medical  Gazette. 


*  Prize  Essay  on  the  Presence  of  Alcohol  in 
the  Brain.  London,  1839,  p.  23. 


ON  THE  SALTS  OF  AMMONIA. 
By  Liebig. 


There  are  few  metallic  oxides  which  do  not 
decompose  the  salts  of  ammonia  at  a  high  tempe¬ 
rature.  This  is  a  very  important  fact,  and  it  must 
be  especially  regarded  in  mineral  analysis.  When 
sal  ammoniac,  or  any  other  ammoniacal  salt,  is 
present,  the  precipitated  oxides,  in  a  great  mea¬ 
sure,  re- dissolve  upon  boiling.  This  happens,  for 
instance,  with  lime,  oxide  of  nickel,  protoxide  of 
manganese,  &c.  The  precipitated  oxides  cannot 
re-dissolve,  of  course,  without  decomposition  of 
the  ammoniacal  salts.  Thus,  all  the  salts  of  lime 
dissolve  upon  boiling  with  sal  ammoniac  ;  even 
the  phosphate  of  lime  is  thus  completely  dissolved, 
but  with  the  explusion  of  the  ammonia.  As  soon 
as  a  fluid  containing  a  precipitate  of  metallic  oxide 
with  sal  ammoniac,  is  heated,  the  amount  of  the 
precipitate  becomes  diminished.  Tin  dissolves  in 
solution  of  sal  ammoniac,  and  other  ammoniacal 
salts,  as  readily  as  it  does  in  dilute  acids ;  iron 
and  zinc  do  the  same,  and  usually  with  the  evolu¬ 
tion  of  hydrogen  and  ammonia. 

Sal  ammoniac,  and  other  ammoniacal  salts,  dis¬ 
solve  a  number  of  metallic  chlorides  ;  they  dis¬ 
solve  all  the  chlorides  insoluble  in  water  ;  this  is 
of  especial  importance,  in  the  determination  of 
silver,  for  instance.  A  considerable  amount  of 
chloride  of  silver  remains  in  solution  in  a  fluid 
containing  sal  ammoniac ;  if,  therefore,  you  spread 
such  a  solution  over  the  surface  of  iron  or  copper, 
these  metals  become  plated  with  silver.  Silver- 
plating,  in  the  cold  w'ay,  consists  in  spreading  a 
mixture  of  chloride  of  silver  and  sal  ammoniac, 
cold,  with  water,  on  the  surface  of  copper ;  the 
silver  precipitates  upon  the  copper  and  plates  it. 
Among  the  double  salts  of  ammonia  the  chloride 
of  platinum  and  ammonium  is  of  especial  import¬ 
ance  ;  this  is  the  yellow  precipitate  which  forms 
in  solutions  of  ammoniacal  salts  upon  the  addition 
of  chloride  of  platinum.  This  precipitate  of 
chloride  of  platinum  and  ammonium  is  of  difficult 
solubility  in  water,  but  it  dissolves  very  readily  ! 
in  caustic  ammonia;  it  contains  7 4  702  of  ammo¬ 
nia,  and,  after  having  been  exposed  to  a  red  heat, 
yields  44'32  of  platinum ;  i.  e. :  the  dry  precipi¬ 
tate,  which  yields  44 '32  of  platinum,  corresponds 
to  7 ' 702  of  ammonia. 

A  useful  application  of  fluoride  of  ammonium 
has  recently  been  discovered  in  mineral  analysis. 
Fluoride  of  ammonium  is  easily  obtained  by  satu¬ 
rating  silico-fluoric  acid  with  carbonate  of  ammo¬ 
nia,  and  boiling;  the  hydrated  silicic  acid  sepa¬ 
rates,  and  fluoride  of  ammonium  remains  in  solu¬ 
tion.  This  solution,  when  in  a  state  of  concen¬ 
tration,  etches  glass  in  the  same  manner  as  fluoric 
acid ;  the  fluorine  goes  off  with  the  silicon  of  the 
glass,  as  fluoride  of  silicon.  Such  a  solution 
ought  not  to  be  evaporated  in  glass  or  porcelain 
vessels,  but  in  evaporating  dishes  made  of  lead, 
silver,  or  platinum.  Fluoride  of  ammonium  is  of 
particular  value  as  a  means  of  rendering  minerals,  . 
containing  silica,  soluble.  The  usual  methods  of  • 
fluxing  are  laborious,  and,  after  all,  uncertain. 
By  adding  dilute  sulphuric  acid  and  fluoride  of 
ammonium  to  the  mineral,  all  the  silica  is  made  to 
separate  and  to  go  off  as  fluoride  of  silicon,  whilst 
all  the  other  constituents  are  obtained  in  solution, 
combined  with  the  sulphuric  acid. 

Ammonia  undergoes  a  particular  kind  of  de-  , 
composition  in  contact  with  bisulphuret  of  carbon. 

I  mention  this  especially,  because  this  decomposi¬ 
tion  presents  a  great  analogy  with  that  which 
ammonia  undergoes  in  contact  with  oil  of  bitter  j 
almonds,  and  with  many  other  substances. 

Bisulphuret  of  carbon  is  a  compound  of  sulphur 
and  carbon,  corresponding  to  carbonic  acid  in  the 
oxygen  series  of  compounds — C  S 2.  Bisulphuret  I 
of  carbon  and  ammonia,  by  themselves,  do  not  by  , 
any  means  belong  to  the  class  of  readily  decom¬ 
posable  substances.  But  if,  to  a  solution  ol  ; 
bisulphuret  of  carbon  in  alcohol,  we  add  a  solu¬ 
tion  of  ammoniacal  gas  in  alcohol,  there  ensues  a 
complete  decomposition  of  both  substances,  even 
at  a  temperature  no  higher  than  the  freezing 
point ;  we  obtain  two  new  compounds,  one  of  t 
which  separates  after  the  lapse  of  half  an  hour,  • 
whilst  the  other  separates  at  a  later  period,  in  J 
very  regular  yellow  crystals.  Three  equivalents  | 
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of  bisulphuret  of  carbon  and  three  equivalents  of 
ammonia,  forming  a  sum  total  of  their  constituent 
elements,  Cs  Se  N3  Ho,  yield 

C  S3  N  H4  =  1st  compound, 

C2  S3  N-2  Hs  =  ‘2nd  compound. 

The  first  is  a  combination  of  bisulphuret  of  car¬ 
bon  C  S>2,  with  sulphuret  of  ammonium,  S  Am, 
corresponding  to  the  carbonate  of  oxide  of  am¬ 
monium  ;  the  second  is  a  combination  of  hydro- 
sulphocyanic  acid  with  sulphuret  of  ammonium. 

C-2  N  S2  H  +  S  Am. 

From  the  solution  of  the  latter  compound  wc 
obtain,  by  the  addition  of  solution  of  chlorine,  a 
white  precipitate,  containing  the  elements  of  sul- 
phocyanogen,  C2  S2  N,  and  of  sulphuretted  hydro- 
nen,  S'2  H2,  whilst  sal  ammoniac  and  sulpho- 
cyanide  of  ammonium  remain  in  the  solution. 

These  compounds  have  only  recently  been  dis¬ 
covered  by  Zeise.  They  deserve  a  more  minute 
investigation  with  regard  to  their  constitution. 
Among  the  oxygen  salts  of  ammonia,  you  know 
the  particular  manner  of  decomposition  which  the 
nitrate  of  ammonia  undergoes.  You  know  that 
upon  heating  this  salt  beyond  its  fusing  point,  a 
complete  *  decomposition  ensues ;  you  obtain 
nitrous  oxide  and  water.  The  ammonia  yields  up 
its  hydrogen  and  the  nitric  acid  3-5ths  of  its 
oxygen. 

The  whole  of  the  hydrogen  of  the  ammonia 
combines  with  3-5ths  of  the  oxygen  of  the  nitric 
acid,  their  elements  separate  as  water,  and  the 
nitric  oxide  remaining  of  the  nitric  acid,  and  the 
nitrogen  remaining  of  the  ammonia,  N  O2  +  N, 
enter  into  combination,  forming  nitrous  oxide, 
N2  O2  or  N  0.  Still  more  remarkable  is  the 
decomposition  which  ammonia  undergoes  in  con¬ 
tact  with  nitrous  acid,  and  this  is  of  importance, 
because  it  occurs  with  many  nitrogenous  sub¬ 
stances  when  treating  them  with  nitric  acid;  thus, 
for  instance,  nitrogen  gas  is  produced  when  treat¬ 
ing  muscular  fibre  with  dilute  nitric  acid.  How 
is  the  nitrogen  gas  produced  here  ?  Is  it  derived 
from  the  nitric  acid,  or  from  the  animal  substance  ? 
You  dissolve  uric  acid  in  nitric  acid,  and  obtain 
a  large  amount  of  nitrogen  gas  ;  carbonic  acid 
gas  and  nitrogen  gas  are  evolved,  and,  what  is 
most  remarkable,  a  larger  amount  of  nitrogen  gas 
than  the  nitric  acid  contained.  And,  in  like 
manner,  you  have  evolutions  of  nitrogen  gas  in  a 
great  many  other  decompositions.  All  these 
evolutions  of  nitrogen  gas,  in  such  cases,  may  be 
referred  to  one  and  the  same  manner  of  decom¬ 
position,  viz. :  the  transposition  of  the  elements 
which  ensues  when  nitrous  acid  comes  into  contact 
with  ammonia.  Nitrous  acid  cannot  be  brought 
into  contact  with  ammonia  without  immediately 
undergoing  decomposition — a  decomposition  which 
consists  in  the  hydrogen  of  the  ammonia  com¬ 
bining  with  all  the  oxygen  of  the  nitrous  acid,  and 
forming  water,  whilst  the  nitrogen  of  the  acid,  as 
well  as  that  of  the  ammonia,  are  liberated  in  their 
gaseous  state — 

Nitrous  acid  ^  ^  H ;  S  ^■mmon*a’ 

Nitrogen  N2,  water  H3  O3. 

We  shall  see  that  the  evolution  of  nitrogen  which 
takes  place  when  dissolving  uric  acid  in  nitric 
acid,  as  well  as  when  treating  with  nitric  acid  a 
number  of  animal  substances,  finds  its  explanation 
in  their  decomposition  of  ammonia  and  nitrous 
acid. 

The  knowledge  of  the  fact  that  in  the  presence 
of  ammonia,  or  of  an  ammoniacal  salt,  no  nitrous 
acid  can  be  formed  in,  or  evolved  from,  a  fluid, 
has  led  to  beautiful  practical  applications.  Nitric 
acid  and  metallic  copper  act  upon  each  other  with 
great  vehemence,  the  copper  dissolves,  a  mass  of 
red  vapours  (nitrous  acid)  are  evolved,  and  the 
fluid  gets  heated.  Thus,  copper  dissolves  in  nitric 
acid  with  evolution  of  nitrous  acid.  Now, 
if  you  add  to  the  fluid  an  ammoniacal  salt, 
nitrate  of  ammonia,  or  sulphate  of  ammonia, 
pure  nitrogen  gas  only  will  be  evolved,  provided 
always  the  nitric  acid  be  not  too  highly  concen¬ 
trated,  or  the  action  too  much  accelerated. 
Another  useful  application  of  this  fact  may  be 
made  in  the  construction  of  galvanic  piles,  viz. :  to 
prevent  the  evolution  of  nitrous  acid  which  acts 
so  injuriously  upon  the  power  of  respiration. 


So,  for  instance,  a  combination  of  nitric  acid 
with  ether,  that  is,  a  real  nitric  ether,  was  formerly 
completely  unknown  ;  but  we  have  recently  learnt 
how  to  produce  it  with  great  facility,  simply  by 
preventing  the  formation  of  nitrous  acid  in  the 
mixture  of  alcohol  and  nitric  acid.  The  com¬ 
mon  officinal  nitric  ether  of  the  shops  is,  in  reality, 
nitrite  of  oxide  of  ethyl.  The  formation  of  nitrous 
acid  is  prevented  by  adding  to  the  nitric  acid  some 
ammonia,  or  to  the  mixture  of  alcohol  and  nitric 
acid,  some  urea,  or  sulphate  of  ammonia,  or  any 
other  ammoniacal  salt,  with  the  exception  of 
hydrochlorate  of  ammonia  ;  because,  in  that  case, 
chlorine  would  be  evolved  by  the  action  of  the 
nitric  acid  upon  the  sal  ammoniac. 

I  have  already  mentioned  that  carbonic  acid 
combines  with  ammonia.  The  number  of  those 
combinations  of  carbonic  acid  with  ammonia, 
which  have  hitherto  been  examined,  is  so  great 
that  we  may  well  assume  that  there  exists  no 
limit  to  the  combining  capacity  of  these  two 
substances  ;  they  combine  together  in  all  possible 
proportions.  I  will  mention  here  only  the  most 
important  of  their  combinations  with  each  other. 

Two  volumes  of  dry  ammoniacal  gas  with  one 
volume  of  dry  carbonic  acid  gas  condense  into  a 
solid  white  crystalline  substance,  which  may  be 
sublimed  without  alteration,  attracts  moismre 
when  exposed  to  the  atmosphere,  and  deliquesces; 
the  common  sesquicarbonate  of  ammonia  of  com¬ 
merce,  which  is  prepared  from  a  neutral  ammoni- 
cal  salt,  by  distilling  it  with  chalk,  or  with  any 
other  carbonate,  has  the  following  composition 
2  (N  Hs,  H  0)+3  C  O2. 

It  contains  one  half  more  carbonic  acid  than 
corresponds  to  the  neutral  carbonate  of  ammonia, 
or  the  elements  of  one  equivalent  of  Am  O  less ; 
3  Am  0+3  C  O2  would  be  the  formula  of  the 
neutral  salt  with  the  same  amount  of  carbonic 
acid.  Thus  you  see,  then,  one-third  of  ammonia 
escapes  in  the  preparation  of  this  sesquicarbonate  ; 
this  third  of  ammonia  is  not  lost,  however,  in 
the  manufacture  of  the  sesquicarbonate,  but  is 
received  in  water;  the  neutral  ammoniacal  salt 
Am  0  C  O2  does  not  exist  in  a  dry  state.  When 
you  drench  sesquicarbonate  of  ammonia  with 
water,  and  this  with  less  than  is  required  for  its 
solution,  there  remains  bicarbonate  of  ammonia, 
and  carbonic  acid  and  ammonia  dissolve  in  the 
water  in  the  same  proportion  in  which  they  are 
combined  in  the  neutral  salt, 

Am  0+C  O2  +aq 
N  II 3  +C  O2. 

How  shall  we  assume  the  sesquicarbonate  of 
commerce  to  be  composed  ?  As  a  mixture  of 
bicarbonate  with  neutral  carbonate,  or  as  a  real 
sesquicarbonate?  The  behaviour  of  the  sesqui¬ 
carbonate  with  water  speaks  for  the  first  sup¬ 
position,  that  is,  a  combination  of  bicarbonate  with 
neutral  carbonate,  undergoing  decomposition,  even 
simply  in  contact  with  water ;  but  it  is  not  only  in 
contact  with  water  that  the  sesquicarbonate  of 
ammoniais  decomposed, — it  decomposes  even  when 
simply  in  contact  with  the  atmosphere ;  carbonic 
acid  and  ammonia  escape,  and  the  bicarbonate  re¬ 
mains.  I  mention  this,  because  if  you  dissolve  a  cer¬ 
tain  amount  of  sesquicarbonate  of  ammonia  in  water 
and  a  portion  of  this  salt  remains  undissolved  in 
the  vessel,  you  have  in  solution  an  amount  of 
ammonia  entirely  unknown  to  you  ;  if  nothing  re¬ 
mains  undissolved,  you  have  of  course  all  the 
ammonia  in  solution,  but  if  there  remains  a  portion 
of  the  salt  undissolved,  you  have  a  larger  amount, 
of  ammonia  in  solution,  a  lesser  amount  in  the 
undissolved  part. 

If  you  pour  dilute  alcohol  over  this  salt  (sequi- 
carbonate  of  ammonia),  you  obtain  a  solution 
which  contains  no  bicarbonate,  but  the  elements 
of  neutral  carbonate  of  ammonia.  If  you  heat 
sesquicarbonate  of  ammonia  to  boiling,  carbonic 
acid  alone  escapes,  but  hardly  a  trace  of  ammonia. 
If  the  salt  is  contaminated  with  colouring  matters, 
it  happens  frequently  that  it  is  once  more  sub¬ 
jected  to  sublimation.  But  in  this  process  of 
sublimation  it  undergoes  a  decomposition ;  a  com¬ 
pound  is  obtained  widely  different  from  the  ses¬ 
quicarbonate,  and  analogous  in  constitution  to  the 
sal  cornu  cervi ;  in  a  third  and  fourth  sublimation, 
again,  new  compounds  are  obtained,  differing  in 
their  relative  proportions  of  carbonic  acid  and 


ammonia.  Thus,  for  instance,  if  you  put  the  com¬ 
mon  sesquicarbonate  into  a  retort,  and  distil  it  at 
a  very  rapid  fire,  you  get  in  the  receiver  two  pro¬ 
ducts,  differing  from  each  other  in  volatility ;  the 
contents  of  the  retort  begin  gradually  to  fuse,  and 
become  at  last  quite  fluid ;  the  chief  product  of 
this  sublimation  consists  of  a  salt  containing  one 
atom  of  carbonic  acid  less  than  the  sesquicar¬ 
bonate,  of  which  this  is  the  formula — 

4  Am  0+5  C  0  2  . 

There  is  a  loss  of  fifteen  per  cent,  in  this  sublima¬ 
tion,  and  this  loss  of  weight  is  at  the  expense  of 
the  carbonic  acid. 

The  second  more  volatile  product  of  this  subli¬ 
mation  contains  carbonic  acid  and  ammonia,  in 
the  same  proportion  as  these  substances  are  com¬ 
bined  in  the  neutral  carbonate,  but  it  contains  only 
half  the  amount  of  water  requisite  to  form  neutra 
carbonate  of  ammonia, 

2  (C  O2,  N  Ha  )+aq. 

If  absolute  alcohol  is  saturated  with  ammoniacal 
gas,  and  carbonic  acid  gas  is  then  transmitted 
through  the  solution,  a  white  crystalline  precipitate 
is  formed,  which,  according  to  Muspratt’s  analy¬ 
sis,  is  the  same  as  the  above  salt.  If  you  dissolve 
the  sesquicarbonate  in  water,  and  apply  heat  until 
it  begins  to  smell  of  ammonia,  carbonic  acid  alone 
is  evolved,  with  apparent  boiling,  and  you  retain 
in  solution  a  salt  with  less  carbonic  acid  than  the 
sesquicarbonate.  If  the  dry  sesquicarbonate  be 
heated  in  a  retort  until  it  has  become  fluid,  and  is 
then  allowed  to  cool,  very  large  regular  crystals 
are  obtained,  which  represent,  evidently,  the  true 
sesquicarbonate ;  when  exposed  to  the  air,  these 
crystals  effloresce  ;  their  formula  is — 

2  Am  0+3  C  02+2  aq. 

This  formula  is  quite  different  as  to  the  amount  of 
water  from  that  of  the  common  sesquicarbonate. 
The  existence  of  this  salt  renders  it  still  more  pro¬ 
bable  that  the  common  sesquicarbonate  is  a  mix¬ 
ture  of  bicarbonate  and  neutral  carbonate.  The 
mother-liquor  from  which  the  new  sesquicarbonate 
has  separated,  contains  neutral  carbonate  of  am¬ 
monia.  If  you  put  the  common  sesquicarbonate 
into  a  flask,  readily  admitting  of  being  closed,  and 
drench  it  with  as  much  hot  water  as  is  required 
for  its  solution,  taking  care  to  prevent  the  escape 
of  carbonic  acid  by  quickly  closing  the  flask,  you 
will  obtain,  upon  cooling,  fine  crystals  of  a  bicar¬ 
bonate  of  ammonia,  different  from  the  common 
bicarbonate  prepared  by  treating  the  sesquicar¬ 
bonate  with  water.  The  formula  of  this  latter 
bicarbonate  is — 

2  Am  0,  4  C  0,2  +3  aq. 

The  formula  of  the  bicarbonate  obtained  by  the 
above  process,  is — 

2  Am  O,  4  C  O2  +3  aq. 

These  investigations  have  been  made  by  Professor 
Rose.  Among  the  double  salts  which  ammonia 
forms,  you  will  recollect  the  phosphate  of  ammonia 
and  magnesia,  which  is  one  of  the  constituents  of 
the  grains  of  the  cereals.  It  is  somewhat  soluble 
in  water,  but  it  is  very  readily  dissolved  in  fluids 
containing  ammoniacal  salts  ;  this  point  ought  to 
be  had  regard  to  in  analyses.  The  salt  dried  at 
the  common  temperature  has  the  following  com¬ 
position — 

POS2AmB^+12a1- 

At  a  temperature  of  100°  the,12  aq.  escape ;  heated 
to  redness  the  Am  O  escapes,  and  you  obtain  pyro¬ 
phosphate  of  magnesia,  from  which  you  calculate 
the  amount  of  magnesia  present  (36  per  cent). 
The  salt  is  readily  soluble  in  acetic  acid,  and  in  all 
acids,  nay,  even  in  fluids  containing  merely  car¬ 
bonic  acid ;  thence,  if  beer,  which  always  has  a 
feebly  acid  reaction,  is  mixed  with  ammonia,  a 
white  precipitate  of  this  salt  is  obtained.  It  is  the 
same  with  urine,  which  in  its  normal  state  has  an 
acid  reaction ;  upon  the  addition  of  ammonia  we 
obtain  a  precipitate,  consisting  of  a  mixture  of 
phosphate  of  lime  with  phosphate  of  magnesia  and 
ammonia.  In  certain  diseases,  where  the  urine  is 
alkaline,  for  instance,  in  typhus  or  putrid  fever,  the 
phosphate  of  magnesia  and  ammonia  is  absent, 
precisely  because  this  salt  requires  an  acid  ot 
render  it  soluble  and  capable  of  being  secreted  by 
the  kidneys.  In  such  diseases  you  find  the  phos¬ 
phate  of  magnesia  and  ammonia  in  the  fasces, 
usually  easily  recognisable  by  the  regular  forms  of 
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its  transparent  crystals.  The  urinary  calculus  in 
pigs,  and  the  intestinal  calculus  in  horses,  consist 
of  this  phosphate  of  magnesia  and  ammonia.  If 
yon  wish  to  make  the  analysis  of  such  con¬ 
cretions,  you  need  merely  dissolve  them  in  dilute 
hydrochloric  acid,  add  to  the  solution  perchloride 
of  iron,  or  any  other  persalt  of  iron,  and  precipi¬ 
tate  the  whole  with  ammonia;  the  phosphoric 
acid  precipitates  completely  with  the  peroxide  of 
iron,  whilst  the  magnesia,  and  also  the  lime,  in 
cases  in  which  this  substance  forms  a  constituent 
of  the  concretion,  remain  in  solution,  and  may 
then  easily  be  detected  by  means  of  the  usual  re¬ 
agents. 

Among  the  double  compounds  which  sal 
ammoniac  forms,  I  must  mention  here  one  more, 
viz. :  that  which  sal  ammoniac  forms  with  chloride 
of  tin.  This  double  chloride  has  recently  found  a 
very  extensive  application  as  a  medium  for  coating 
the  surface  of  metals  with  other  metals.  Thus 
you  know  that  copper,  for  instance,  is  tin-plated 
by  the  co-operation  of  sal  ammoniac,  which,  in 
that  instance,  acts  as  such  a  medium.  Copper 
and  tin  become  very  readily  alloyed  at  the  fusing- 
point  of  tin,  hut  in  order  to  bring  about  this 
alloying,  the  copper  requires  to  be  heated  to  this 
degree.  Now,  if  copper  is  heated  to  the  fusing 
point  of  tin,  its  surface  becomes  covered  with  a 
thin  coat  of  protoxide,  which  prevents  the  adhesion 
of  the  tin  to  the  surface  of  the  copper,  and  it  is 
impossible  to  tin-plate  copper  withoutfirstremoving 
this  coat  of  protoxide.  Now,  you  may  very  readily 
remove  this  protoxide  by  spreading  sal  ammoniac 
over  the  surface  of  the  copper,  since  by  this  means 
the  protoxide  of  copper  is  converted  into  proto¬ 
chloride  of  copper,  that  is,  into  a  substance  volatile 
at  a  high  temperature.  The  requisite  operation  is 
simply  this  : — You  sprinkle  sal  ammoniac  over  the 
surface  of  the  heated  copper,  and  then  spread  the 
melted  tin  over  it  by  means  of  a  dry  rag ;  the  sur¬ 
face  of  the  copper  has  been  rendered  clean  by  the 
removal  of  the  protoxide,  and  therefore  opposes  no 
longer  any  obstacle  to  the  two  metals  becoming 
alloyed. 

This  double  compound  of  chloride  of  tin  with 
sal  ammoniac  possesses,  in  a  very  high  degree,  the 
property  of  cleaning  the  surface  of  metals,  by 
freeing  them  from  oxide ;  and  by  its  means  we 
may  not  only  tin-plate  copper,  but  iron  may  be 
coated  with  zinc,  lead,  &c.  This  is  of  great  im¬ 
portance  in  chemical  manufactures.  In  many 
chemical  operations  leaden  vessels  are  used  for  the 
concentration  of  acids  by  evaporation,  but  such 
vessels  are  very  expensive,  and  suffer  from  the 
action  of  the  fire.  Now,  by  the  application  of  this 
double  salt,  an  iron  cauldron,  let  it  be  ever  so 
rusty,  may  be  coated  over  with  lead,  in  the  very 
same  manner  as  copper  may  be  tin-plated.  The 
surface  is  covered  with  a  solution  of  this  salt,  and 
the  iron  then  heated  to  the  fusing  point  of  lead  ; 
the  lead  is  then  covered  over  the  surface  by  means 
of  a  dry  rag.  A  knowledge  of  how  oxides  and 
chlorides  comport  themselves  when  brought  into 
contact  with  ammonia,  is  of  importance.  You 
know  the  compound  called  fulminating  silver, 
which  is  obtained  when  bringing  oxide  of  silver 
into  contact  with  ammonia.  This  substance  is 
characterised  by  its  ready  decomposability.  The 
least  touch,  friction,  or  elevation  of  temperature, 
Cf  U-d6S  ^  exP^0(^e  >  this  is  the  fulminating  silver 
of  Bertholet.  Now,  what  kind  of  compound  is 
this?  Is  it  a  combination  of  oxide  of  silver 
with  ammonia?  Or  is  it  a  combination  of  silver 
with  nitrogen  ?  Ag  O  -f  N  H3  or  Ag3  +  N  ? 
I  his  question  cannot  be  solved  by  the  analysis  of 
the  preparation,  because  the  danger  of  explosion 

is  too  great  to  admit  of  any  analysis.  But  if  we 

take  into  consideration  how  ammonia  comports 
itself  with  other  oxides,  we  can  hardly  doubt  that 
fulminating  silver  is  a  combination  of  nitrogen 
with  silver.  Several  preparations  of  this  kind 
have  been  produced  oi  late.  Pantamour  has  pre¬ 
pared  nitride  of  mercury;  Schrotter has  exhibited 
•  °*  C0PPer-  Oxide  of  mercury  is  heated  at 
1SU°  m  a  stream  of  ammoniacal  gas  ;  water  is 
iormed  by  the  combination  of  the  oxygen  of  the 
oxide  with  the  hydrogen  of  the  ammonia.  A 
brown  powder  is  obtained  which,  at  a  temperature 
of  about  200°,  decomposes  with  terrible  explosion. 
The  formation  of  water,  upon  the  oxide  coming 


into  contact  with  the  ammonia,  removes  all  doubt 
with  regard  to  the  nature  of  the  new  formed  com¬ 
pound  ;  its  formula  is 

3  Hg  +  N. 

One  equivalent  of  nitrogen  to  three  equivalents  of 
metal ;  this  is  the  composition  of  all  metallic 
nitrides,  phosphurets,  or  arseniurets,  formed  by 
the  action  of  ammonia,  phosphuretted  or  arseniu- 
retted  hydrogen  (which  two  latter  substances  have 
a  similar  constitution  to  that  of  ammonia)  upon 
metallic  oxides  or  chlorides,  containing  in  one  equi¬ 
valent  of  the  oxide  or  chloride  only  one  equivalent 
of  oxygen  or  chlorine.  These  compounds  cannot 
possibly  have  a  different  formula.  How  many 
atoms  of  hydrogen  have  we  in  ammonia  ?  Three. 
How  much  oxygen  in  the  oxide  of  mercury? 
One  atom.  You  will  perfectly  well  understand 
that  if  the  metallic  oxide,  which  decomposes  with 
the  ammonia,  contains  one  equivalent  of  oxygen, 
three  equivalents  of  this  oxide  will  decompose 
with  one  equivalent  of  ammonia  in  order  to  form 
one  atom  of  metallic  nitride. 

Copper  comports  itself  with  ammonia  in  the 
same  manner  as  mercury  does.  If  oxide  of  copper 
is  heated  in  a  stream  of  dry  ammoniacal  gas,  3 
Cu  +  N  is  obtained,  and  this  substance  also,  at  a 
higher  temperature,  decomposes  with  explosion 
into  nitrogen  gas  and  metallic  copper. 

Thus,  we  have  here  compounds  of  nitrogen  with 
copper  and  with  mercury,  which  are  formed  upon 
bringing  the  oxides  of  these  metals  into  contact 
with  ammonia  at  a  certain  temperature,  and  which, 
at  higher  temperatures,  decompose  with  vehement 
explosion.  We  have,  therefore,  every  reason  to 
assume  that  ammonia  comports  itself  with  a  far 
more  readily  reducible  oxide,  viz.:  with  oxide  of 
silver,  at  the  common  temperature,  in  an  exactly 
analogous  manner  as  it  does  with  oxide  of  mercury 
and  with  oxide  of  copper  at  a  higher  temperature. 

Thus,  oxide  of  silver  and  oxide  of  gold  form 
with  ammonia,  at  the  common  temperature,  com¬ 
pounds  which,  upon  slight  heating,  concussion, 
&c.,  decompose  with  vehement  explosion ;  we 
assume  that  both  are  nitrogen  compounds  of  gold 
and  silver. 

You  know  the  action  0/  chlorine  upon  solution 
of  ammonia,  the  chlorine  combines  with  the  hydro¬ 
gen  of  the  ammonia  forming  hydrochloric  acid, 
whilst  the  nitrogen  is  evolved  in  the  gaseous  form. 
When  chlorine  is  transmitted  through  a  solution 
of  an  ammoniacal  salt,  such  as  sal  ammoniac,  for 
instance,  it  combines  with  the  elements  of  the 
ammonia  ;  hydrochloric  acid  is  formed  on  the  one 
side,  and  a  compound  of  chlorine  with  nitrogen 
on  the  other.  Four  atoms  of  chlorine  and  one 
atom  of  sal  ammoniac  yield  four  atoms  of  hydro¬ 
chloric  acid,  and  N  Cl,  chloride  of  nitrogen. 

N  Cl  H  4]  =1  atom  of 

|  o  .2  sal  ammoniac 

1  -5  3  o 

1  & 

|  Ho  —  4  atoms  of 
Chloride  of  nitrogen  Cl  4j  chlorine. 

Chloride  of  nitrogen  is  a  yellow,  oily,  heavy  fluid, 
Avhich  decomposes  with  a  terrible  explosion  when 
brought  into  contact  with  substances  one  of  the 
constituents  of  which  possesses  an  affinity  for  chlo¬ 
rine.  The  discoverer  of  this  substance,  Dulong, 
paid  dearly  for  his  discovery,  with  the  loss  of  one 
eye  and  of  three  fingers  of  his  left  hand.  Dulong, 
on  saturating  a  solution  of  ammonia  with  chlorine, 
obtained  an  unknown  oily  fluid  mixed  with  water ; 
he  proceeded  to  separate  this  fluid  from  the  water 
by  means  of  a  moistened  filter.  Moist  paper 
is  not  pervious  to  oil ;  a  mixture  of  oil  and 
water  may,  therefore,  be  separated  by  means 
of  a  moistened  filter ;  the  water  flows'  through 
the  filter  whilst  the  oil  remains  upon  it.  The 
very  moment  when  the  oil  which  Dulong  had 
obtained  came  into  contact  with  the  filter,  a  fearful 
explosion  took  place,  and  mutilated  him  in  the 
manner  I  have  stated.  Notwithstanding  this,  he 
subsequently  examined  and  analysed  the  new 
compound.  With  iodine,  ammonia  produces  a 
similar  compound.  All  these  nitrogen  compounds 
are  decomposed  with  amazing  facility. 

It  is  very  remarkable  that  phosphorus  forms 
with  nitrogen  a  compound  possessing  quite  different 
properties.  This  compound  was  first  observed  by 
Davy,  and  afterwards  investigated  by  H.  Rose.  It 
is  produced  by  saturating  protochloride  of  phos¬ 


phorus  (P  Cl  3,  a  compound  corresponding  to 
phosphorous  acid)  with  ammonia.  It  absorbs  five 
equivalents  of  ammonia;  a  dry,  white  powder  is 
obtained,  which  has  the  following  composition  : — 

P  CI3  +  5  N  H3 

and  which,  upon  being  heated  to  redness,  yields 
phosphorus,  sal  ammoniac,  and  water,  whilst 
phosphuret  of  nitrogen,  P.  N  2,  remains  in  the 
form  of  a  snowy-wdrite  powder. 

This  phosphuret  of  nitrogen  may  be  heated  to 
whiteness,  in  close  vessels,  without  undergoing  any 
alteration  ;  it  is,  moreover,  incombustible  to  a 
high  degree  ;  it  may  be  exposed  to  a  red  heat  for 
hours,  with  free  access  of  air,  without  change. 
Alkalies  and  acids  do  not  alter  it,  but  in  contact 
with  metallic  oxides,  especially  with  oxide  of 
mercury,  it  becomes  readily  oxidised.  If  a  wide 
glass  tube  be  filled  with  large  pieces  of  sal  ammo¬ 
niac,  and  the  latter  be  then  heated  to  evaporation 
and  the  vapour  of  protochloride  of  phosphorus 
transmitted  through  the  tube,  pure  phosphuret  of 
nitrogen  will  likewise  be  obtained.  You  have,  in 
these  instances,  protochloride  of  phosphorus  P  Cl  3; 
imagine,  added  to  this,  one  equivalent  of  ammonia, 
N  H3,  and  you  have  hydrogen  and  chlorine  in  the 
same  proportion  as  in  hydrochloric  acid  ;  you  have, 
further,  one  equivalent  of  nitrogen  and  one  equi¬ 
valent  of  phosphorus  ;  the  result,  therefore,  ought 
to  be  hydrochloric  acid  and  phosphuret  of  nitrogen, 
P  N  ;  but  the  phosphuret  of  nitrogen  produced 
has  not  the  formula  P  N,  but  the  formula  P  N2, 
thus  containing,  to  one  atom  of  phosphorus,  double 
the  quanrity  of  nitrogen  it  could  obtain  by  this 
mutual  decomposition;  in  this  decomposition, 
therefore,  the  one  half  of  the  phosphorus  is  libe¬ 
rated. 

Ammonia  enters,  likewise,  into  combination 
with  perchloride  of  phosphorus,  forming  a  com¬ 
pound  which  has  not  yet  been  minutely  examined. 
If  perchloride  of  phosphorus  is  saturated  with 
ammonia,  then  drenched  with  water,  and  the 
mixture  subjected  to  distillation,  a  volatile  cam¬ 
phor-like  substance  passes  over,  which  contains 
chlorine,  phosphorus,  and  nitrogen. 

Sulphuret  of  nitrogen  was  obtained  in  a  similar 
manner,  a  few  years  since,  by  Sourbeiran.  This 
chemist  found  that  if  sulphur  is  completely  satu¬ 
rated  with  chlorine,  chloride  of  sulphur  is  obtained 
Cl  S,  corresponding  to  hyposulphurous  acid.  This 
chloride  of  sulphur  combines  with  ammonia,  and 
this  in  such  a  manner  that  one  equivalent  of 
chloride  of  sulphur  absorbs  two  equivalents  of 
ammonia. 

Cl  S  +  2  N  H3. 

The  ammonia  must  be  perfectly  dry,  and  must  be 
transmitted  through  the  chloride  of  sulphur  gra¬ 
dually,  so  that  the  mass  does  not  become  heated  ; 
a  yellow  greenish  powder  is  obtained.  If  water 
be  poured  upon  this,  a  yellow  powder  is  formed; 
consisting  of  sulphuret  of  nitrogen  SN,  and  water, 
sal  ammoniac,  and  free  ammonia,  are  obtained. 

3  (Cl  S  )  =  3  Cl  +  3  S 

X 

6  (N  Hs  )  =  N  3  H  +  5  N  H3 

One  equivalent  of  ammonia  decomposes  with 
three  atoms  of  chloride  of  sulphur;  we  obtain 
three  atoms  of  hydrochloric  acid,  which,  with 
three  atoms  of  ammonia,  form  sal  ammoniac; 
there  remains  sulphuret  of  nitrogen,  containing, 
to  one  equivalent  of  nitrogen,  three  equivalents  of 
sulphur  and  two  atoms  of  free  ammonia.  The 
sulphuret  of  nitrogen  formed  in  this  manner  must 
speedily  be  separated  from  the  fluid,  because  it 
decomposes  with  exceeding  rapidity  in  contact 
with  water,  and  forms,  with  free  ammonia,  hypo¬ 
sulphite  of  ammonia. 

S3  -4-  N  sulphuret  of  nitrogen 

X 

3  H  3  0  water. 

Sulphuret  of  nitrogen,  when  heated,  decomposes 
with  feeble  detonation. 

I  must  here  still  mention  the  capacity  of  ammo¬ 
nia  for  entering  into  combination  with  a  number 
of  chlorides,  and  also  with  oxygen  salts,  forming 
compounds,  of  which  we  have  no  more  definite 
notion  than  that  the  ammonia  performs  in  them 
the  same  part  as  the  water  of  crystallisation  in  the 
alts  which  crystallise  with  water. 
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Chloride  of  calcium  absorbs  four  equivalents 
of  ammonia,  in  a  dry  state.  This  property  of  the 
chloride  of  calcium,  lias  already  given  rise  to  many 
errors.  You  see  from  this,  for  instance,  why 
ammoniacal  gas  cannot  be  dried  by  means  of 
chloride  of  calcium,  for  this  substance  absorbs 
ammonia  as  readily  as  it  absorbs  aqueous  vapour- 
one  hundred  parts  of  dried  chloride  of  calcium 
absorb  one  hundred  and  nineteen  parts  of  dry 
ammonia.  Chloride  of  silver  possesses  the 
same  property — one  hundred  parts  of  chloride 
of  silver  absorb  seventeen  parts  of  ammonia. 
Faraday  has  taught  us  to  obtain  ammonia  in  a 
fluid  state  from  this  compound.  For  this  purpose 
dry  chloride  of  silver  saturated  with  ammonia  is 
introduced  into  a  double-limbed  tube,  and  the 
latter  then  closed  by  fusion  ;  the  one  limb  is  then 
heated  and  the  other  cooled ;  the  ammonia  which 
escapes  from  the  one  limb  collects  and  condenses 
into  a  clear  fluid  in  the  other. 

One  hundred  parts  of  protosulpliate  of  manga¬ 
nese  absorb  forty. three  parts  of  ammonia;  one 
hundred  parts  of  sulphate  of  zinc  absorb  fifty-one 
parts  of  ammonia. 

That  the  ammonia  performs  the  part  of  water 
of  crystallisation  in  many  of  these  compounds, 
seems  to  be  confirmed  by  its  deportment  with  the 
salts  of  copper.  Salts  of  copper  are  blue,  but 
most  of  them  only  when  in  a  state  of  crystallisation 
and  containing  water.  Sulphate  of  copper,  from 
which  the  crystallisation-water  has  been  expelled, 
is  perfectly  white.  If  this  latter  salt  is  saturated 
with  ammoniacal  gas,  it  assumes  the  same  blue 
colour  as  it  would  were  water  added  instead  of 
ammonia  ;  it  absorbs  one  equivalent  of  ammonia. 
—Lancet. 


ON  THE  PROVISIONS  FOR  THE  SUBSIST¬ 
ENCE  OF  LIVING  BEINGS  EVINCED 
IN  THE  STRUCTURE  OF  THE  OLDER 
ROCKS,  AND  IN  THE  PHENOMENA 
WHICH  THEY  EXHIBIT. 

By  I!  rofessor  Daubeny. 


He  began  by  observing,  that  as  the  attention 
of  philosophers  was  that  evening  directed  to  the 
moon  by  the  eclipse,  he  thought  it  might  not  be 
inappropriate  to  illustrate  the  line  of  his  argument 
by  reference  to  the  supposed  structure  and  con¬ 
dition  of  that  satellite.  Supposing,  then,  a  human 
being  to  be  transported  to  the  surface  of  the  moon, 
and  to  contemplate  her  in  that  condition  in  which 
astronomers  represent  her  to  us  as  existing — 
namely,  as  destitute  both  of  seas  and  of  an  at¬ 
mosphere,  with  vast  cup-shaped  mountains,  the 
craters  of  volcanos,  vomiting  forth  steam  and 
smoke,  and  emitting  volumes  of  noxious  gases, 
would  he  not  conceive  the  globe  in  question 
abandoned  to  those  destructive  agencies  which  he 
saw  in  such  intense  activity,  rather  than  that  it 
was  in  a  state  of  preparation  for  the  abode  of 
beings  constituted  like  himself?  Yet  what  the 
moon  now  is,  geology  leads  us  to  infer  that  the 
earth  has  formerly  been ;  and  from  the  pheno¬ 
mena  now  presented  to  us  by  it,  we  may  infer 
a  train  of  events  to  have  occurred  which,  whilst 
they  must  have  been  at  the  time  utterly  de¬ 
structive  to  all  kinds  of  life,  nevertheless  pre¬ 
pared  the  earth  for  the  reception  of  living  beings, 
aud  rendered  it  a  more  agreeable  abode  to  those 
which,  like  man,  possessed  a  feeling  of  the  sub¬ 
lime  and  beautiful. 

The  Professor  then  proceeded  to  point  out  the 
provisions  for  the  future  existence  of  living  beings 
which  were  made  in  those  earlier  stages  ot  the 
history  of  our  globe,  when  it  appears  to  have  been 
in  a  condition  as  chaotic  as  that  of  the  moon  at 
present.  Those  ingredients  of  the  crust  of  the 
earth  which  seemed  designed  more  especially  for 
the  purposes  of  living  beings,  may  be  distinguished, 
into  such  as  minister  to  some  object  of  utility  for 
man  in  particular,  and  such  as  are  essential  to 
animals  and  vegetables  in  general.  The  former 
class,  being  commonly  more  or  less  poisonous,  oc¬ 
curs  in  veins  for  the  most  part  existing  in  the  older 
rocks,  being  stored,  as  it  were,  out  of  the  way, 
before  living  beings  were  created.  Such  are  cop¬ 
per,  tin,  lead,  mercury,  and  other  of  the  metals. 
The  latter,  on  the  contrary,  are  more  generally 


diffused  through  the  strata  of  the  globe,  although 
for  the  most  part,  in  comparatively  minute  pro¬ 
portions.  Amongst  the  latter  arc  the  fixed  alka¬ 
lies,  which  are  present  in  all  felspathic  and  other 
rocks  of  igneous  origin,  from  which  they  are 
slowly  disengaged  by  the  action  of  air  and  water, 
in  proportion  as  they  are  required  for  the  ne¬ 
cessities  of  living  beings ;  whereas,  if  they  had 
been  present  in  a  readily  soluble  form  in  the  earth, 
they  would  have  been  washed  into  the  sea  before 
they  could  have  been  made  available  for  such 
purposes. 

Another  essential  ingredient  in  the  structure  of 
animals  is  phosphoric  acid,  which  appears  pe¬ 
culiarly  suited  for  entering  into  the  organisation  of 
a  living  body,  by  the  readiness  with  which  it  un¬ 
dergoes  changes  in  its  properties,  by  the  character 
of  its  crystallisation,  and  (in  the  case  of  the  bone- 
earth  phosphate)  by  the  association  of  the  bibasic, 
with  the  tribasic  salt,  in  equal  proportions,  which 
causes  each  to  counteract  the  tendency  to  crystal¬ 
lise  in  the  other,  and  thus  renders  it  more  capable 
of  accommodating  itself  to  the  delicate  texture  of 
the  animal  fibre.  The  question  then  is,  whence 
do  animals  and  vegetables  obtain  this  necessary 
ingredient  ?  Dr.  Daubeny  and  others  have  de¬ 
tected  minute  proportions  of  it  in  many  of  the 
secondary  rocks,  but  as  these  are  derived  from 
more  ancient  ones,  it  ought  to  be  present  likewise 
in  them.  Now  we  know  at  least  of  one  instance 
in  which  this  material  occurs  in  considerable 
abundance  in  a  rock  which,  so  far  as  our  obser¬ 
vations  at  present  extend,  seems  to  have  been 
formed  antecedently  to  animal  life.  This  is  the 
slate  rock  of  Estremadura,  in  Spain,  where,  near 
the  village  of  Logrosan,  it  had  been  pointed  out  as 
existing  many  years  ago. 

Exaggerated  reports  had,  however,  been  spread 
as  to  its  extent,  for  Prof.  Daubeny,  in  a  visit  he 
paid  last  year  to  the  locality,  found  that  it  formed 
only  one  solitary  vein,  generally  about  ten  feet 
wide,  and  extending  along  the  surface  for  about 
two  miles.  It  also  contains  a  considerable  per¬ 
centage  of  fluate  of  lime,  and  as  this  ingredient 
appears,  from  recent  experiment  of  the  author  of 
this  paper,  to  be  present  generally  in  bones,  both 
recent  and  fossil,  it  would  seem  that  it  was  trea¬ 
sured  up  by  nature,  as  one  of  the  requisite  ma¬ 
terials  for  the  bony  skeletons  of  animals.  Pro¬ 
vision  seems  to  have  been  also  made  for  supplying 
living  beings  with  their  volatilisable,  as  well  as 
with  their  fixed  ingredients. 

The  attraction  of  all  porous  and  pulvurent  bodies 
for  gases,  may  explain  the  manner  in  which  the 
latter  are  brought  into  contact  with  the  secreting 
surfaces  of  plants;  but  it  must  be  remembered,  that 
of  the  four  elements  which  together  constitute 
those  parts  of  a  living  body  which  are  dissipated 
by  heat,  oxygen  alone  can  be  directly  absorbed. 
Of  the  three  remaining,  hydrogen  must  be  pre¬ 
sented  in  the  form  of  water,  nitrogen  in  that  of 
ammonia,  and  carbon  in  that  of  carbonic  acid. 

Now  volcanos  appear  to  have  been  the  ap¬ 
pointed  means  of  providing  both  of  the  two  latter 
in  quantities  sufficient  for  the  food  of  living  beings, 
for  both  ammonia  and  carbonic  acid  are  evolved 
in  immense  quantities  from  all  volcanos,  as  the 
Professor  showed  by  appealing  to  the  case  of 
Vesuvius  and  its  neighbourhood,  as  well  as  to 
that  of  other  volcanic  vents. 

The  production  of  ammonia  in  the  interior  of 
the  earth  might,  he  contended,  be  readily  ex¬ 
plained  upon  the  principles  of  that  theory  of  vol¬ 
canos  which  he  had  for  many  years  adopted,  and 
which  was  founded  on  the  great  discovery  of  the 
metallic  bases  of  the  earths  and  alkalies,  which 
we  owe  to  the  genius  of  Sir  Humphrey  Davy. 
Once  admit  that  those  substances  which  we  see 
brought  up  to  the  surface,  in  the  shape  of  lavas 
and  of  ejected  masses,  exist  in  the  interior  of  the 
globe  wholly,  or  partially,  in  an  unoxidised  con¬ 
dition,  and  that  first  sea-water,  and  afterwards 
atmospheric  air,  gradually  find  access  to  them 
through  certain  crevices,  and  all  the  phenomena 
of  a  volcanic  eruption  may  be  shewn  to  follow ; 
namely,  the  intense  heat,  the  escape  of  muriatic 
acid,  the  copious  deposits  of  sulphur,  the  volumes 
of  carbonic  acid,  and,  lastly,  the  salts  containing 
ammonia ;  for,  if  nascent  hydrogen,  _  disengaged 
from  water  decomposed  by  meeting  with  the  alka¬ 


line  metals,  were  brought  into  contact  with  nitrogen 
under  a  high  pressure,  there  is  every  reason  to  be¬ 
lieve  that  ammonia  would  be  the  result.  Thus,  the 
very  agents  of  destruction,  which  seem  at  first 
sight  to  be  antagonist  forces  to  every  kind  of 
creative  energy,  have  been,  in  fact,  the  appointed 
means  of  supplying  the  materials  out  of  which  all 
organised  beings  are  fashioned.  But  though  the 
materials  for  our  subsistence  are  thus  provided,  it 
does  not  follow  that  man  is  not  to  exert  himself 
in  order  to  obtain  larger  supplies  than  are  naturally 
placed  before  him.  On  the  contrary,  his  busi¬ 
ness  is  to  husband  his  resources,  and  to  apply 
them  to  the  best  account. 

Alluding  to  a  late  work  of  Prof.  Liebig’s,  he 
contended  that  this  eminent  chemist  could  not 
have  meant  to  discourage  the  preservation  of  the 
volatile  ingredients  of  our  manure-heaps,  whilst 
insisting  on  the  paramount  importance  of  sup¬ 
plying  those  which  are  fixed.  It  is  true  that  no¬ 
thing  is  lo«t,  for  the  excrementitious  matters  which 
are  washed  into  the  sea  increase  the  luxuriance  of 
the  marine  vegetation,  which  affords  food  for  a 
large  number  of  fishes,  which  again  encourage  a 
greater  amount  of  sea- fowl,  which  finally  deposit, 
what  had  been  originally  derived  from  the  depths 
of  the  sea,  on  the  islands  of  the  Pacific,  as  guano. 

Thus  England  contrives,  by  means  of  her  navies, 
to  bring  back  from  the  opposite  extremity  of  the 
globe,  the  very  material  which  she  originally 
wasted  by  the  defective  arrangements  of  her  large 
towns.  This,  however,  is  a  very  circuitous  mode 
of  proceeding,  and  the  true  secret  of  all  agricul¬ 
tural  improvement  is,  to  apply  the  means  at  our 
disposal,  so  as  to  produce  a  return  for  the  toil  ex¬ 
pended  in  the  shortest  possible  space  of  time.— 
Chemist. 


Oil  of  Cajeput.  —  This  oil  is  prepared  in 
the  East  Indies,  by  distilling  along  with  water  the 
dry  leaves  of  the  melaleuca  leucadendron.  It  is 
said  to  be  chiefly  prepared  at  Banda.  It  has  been 
used  in  India  from  time  immemorial  as  a  medicine, 
and  was  imported  into  Europe  by  the  Dutch,  aud 
employed  extensively  in  Germany  before  the  plant 
from  which  it  is  obtained  was  known.  This  was 
first  discovered  by  Linnaeus  in  1772.  Cajeput  oil 
has  a  green  colour.  It  is  very  fluid,  and  has  a 
specific  gravity,  varying  from  0’914  to  0  9274. 
Its  taste  is  hot,  and  its  smell  strong  and  rather 
disagreeable.  It  is  entirely  soluble  in  alcohol. 
According  to  Leverkohn  it  consists  of  two  oils 
which  may  be  separated  by  distillation.  Seven- 
eighths  of  the  oil  employed  comes  over  colourless, 
and  has  a  specific  gravity  of  0897  ;  then  a  green 
oil  distils  over  more  slowly,  having  a  specific  gra¬ 
vity  of  0'920  and  having  a  weaker  odour,  but 
a  more  acrid  taste.  According  to  Blanchet,  it 
boils  at  343^°.  When  heated  to  248°,  its  green 
colour  disappears,  and  it  comes  over  colourless. 
What  comes  over  first  has  a  specific  gravity  of 
0-9196,  and  boils  at  343§°.  Potassium  is  converted 
by  it  into  potash.  It  dissolves  iodine  without 
effervescence.  Sulphuric  acid  changes  its  colour 
to  yellow.  Nitric  acid  does  not  alter  it.  The 
constituents  of  this  oil  are  (as  determined  by 
Blanchet  in  Annalen  der  Pharmacie,  (vii.  162) — 
10  atoms  carbon  —  7-5  or  per  cent.  77-92 

9  atoms  hydrogen  1*125 - 1L69 

1  atom  oxygen  =  l'O  -  10’39 

9-625  100-00 

So  that  it  differs  from  oil  of  turpentine,  and  of 
juniper,  by  containing  an  additional  atom  of  water. 
It  is  much  used  as  a  medicine,  both  externally 
and  internally,  in  India.  Externally,  it  seems  to 
act  as  a  stimulant,  and  is  found  useful  in  many 
painful  chronic  diseases.  Internally,  when  taken 
in  from  two  to  twelve  drops,  it  acts  also  as  a 
stimulant. 

Employment  of  Tartar  Emetic  in  Cases  of 
Erysipelatous  Fever,  by  Dr.  Guldberg.— Dr. 
G.  has  in  a  great  mumber  of  cases  obtained  success 
in  administering  tartar  emetic  in  erysipelatous 
fevers.  By  means  of  this  medicine  he  obtains  the 
resolution  of  even  the  most  serious  erysipelas  of 
the  face;  and,  according  to  him,  as  Hufeland  has 
already  said,  this  medicine  may  be  regarded  as  a 
true  specific  in  phlegmasia  of  this  kind. 
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MEMOIR  ON  ALCOHOLIC  FERMENTS. 
By  M.  Bouchabdat. 


The  author  proposes,  in  this  memoir,  more  especially  to  make  known  two  kinds  of  alcoholic  ferments,  which  he  distinguishes  from  beer  yeast 
and  to  notice  the  principal  characteristics  of  the  alcoholic  ferments  whose  existence  he  admits.  The  following  table  presents  a  summary  of  the 
characters  of  these  three  kinds  of  ferments  : — 


ferment  of  beer  (fermentum  cerevisia* .) 

1.  Globules  sometimes  perfectly  round,  but 
ordinarily  ovoid.  These  globules  are  not  flattened 
like  those  of  the  blood,  but  they  have  a  very  re¬ 
gular  spheroidal  form,  like  the  albuminous  glo¬ 
bules  of  the  brain.  The  diameter  of  these 
globules  varied,  in  my  observations,  from  1-91  to 
1-153  of  a  millimetre  in  diameter. 

2.  The  greater  number  of  the  globules  of  beer- 
yeast  are  well  isolated  from  one  another;  some, 
however,  have  on  the  side  a  smaller  globule, 
which  is  not  simply  in  juxtaposition,  but  which 
appears  to  proceed  from  the  large  globule,  and  to 
be  still  dependent  on  it ;  some  of  the  small  glo¬ 
bules  are  united  to  the  large  by  a  very  evident 
elongation. 

3.  Colour  of  the  mass,  uniformly  whitish  grey  ; 
each  globule  has  granular  contents. 


4.  Insoluble  in  pure  water ;  insoluble  in  water 
containing  1-1000  of  hydrochloric  acid  ;  soluble 
in  concentrated  hydrochloric  acid,  which  assumes 
a  beautiful  violet  colour.  In  great  part  soluble 
in  water  containing  0-001  of  hydrochloric  acid, 
after  having  been  bruised  for  a  long  time  with 
grains  of  silica. 

5.  Ether  removes  from  it  0  05  of  a  liquid  fatty 
body,  containing  oleine,  stearine,  and  an  oil  which 
contains  phosphorus  among  its  elements. 

6.  Alcohol  removes  from  it  lactic  and  phos¬ 
phoric  acids,  and  extractive  matters. 

7.  Composition : — Albuminous  substances,  but 
containing  more  oxygen,  and  containing  also  sul¬ 
phur  and  phosphorus. 

8.  Essential  properties  : — Placed  in  a  solution 
of  sugar,  at  a  temperature  varying  between  50° 
and  84°  F.,  determines  a  brisk  fermentation,  which 
terminates  in  a  few  days,  not  being  able  to  be 
exerted  in  liquors  containing  much  alcohol.  Is 
destroyed  in  the  act  of  brisk  fermentation. 

9.  Collected  in  ordinary  beer. 


ferment  of  DREGS  (fermentum  feeds.) 

1.  Globules  most  frequently  perfectly  round ; 
some,  however,  are  ovoid ;  they  are  not  flattened 
like  those  of  blood,  but  they  have  a  yery  regular 
spheroidal  form  :  they  greatly  resemble  the  albu¬ 
minous  globules  of  the  brain.  The  diameter  of 
these  globules  varies  from  1-214  to  1-228. 

2.  Almost  all  the  globules  of  dregs-yeast  are 
isolated.  Some,  however,  have  on  the  side  a 
smaller  globule,  which  is  not  simply  in  juxta¬ 
position,  but  which  appears  to  proceed  from  the 
larger  globule,  and  to  be  dependant  on  it. 


3.  Colour  of  the  mass  uniformly  whitish-grey ; 
each  globule  encloses  lobulous  contents. 


4.  Idem. 


5.  Idem. 


6.  Idem. 

7.  Idem. 


8.  Placed  in  a  solution  of  sugar,  at  a  tempera¬ 
ture  of  from  50“  to  54°  F.,  determines  a  slow 
fermentation,  which  is  complete  only  after  three 
or  four  months ;  it  acts  in  liquors  containing 
sixteen  per  cent,  of  alcohol.  Is  not  sensibly  de¬ 
stroyed  in  the  act  of  slow  fermentation. 

9.  Collected  in  a  very  strong  beer. 


black  ferment  (fermentum  nigrum }. 

1.  Globules  perfectly  round;  they  are  no 
flattened  like  those  of  the  blood.  The  dimension.- 
of  these  globules  vary  from  1-228  to  1-250  of  a 
millemetre. 


2.  All  the  globules  of  black  yeast  are  isolated 
when  they  are  connected,  or  when  they  have  on 
the  side  small  globules  annexed,  they  are  trans 
formed,  and  no  longer  act  as  alcoholic  ferments. 


.  3.  Examined  with  the  microscope,  the  globuk 
presents  a  very  distinct  black  circle.  The  coloui 
of  the  mass  is  uniformly  blackish-grey.  Nc 
granular  contents  are  distinguished  in  eacl; 
globule. 

4.  Idem. 


5.  Ether  removes  from  it  0  003  of  a  liquid 
fatty  matter,  containing  oleine  and  stearine,  and 
an  oil  containing  phosphorus. 

6.  Idem. 

1.  Idem. 


8.  Placed  in  a  solution  of  sugar,  at  a  tempera¬ 
ture  of  from  50°  to  54°  F.,  determines  a  slow 
fermentation,  which  is  complete  only  after  six 
months ;  it  acts  in  liquors  containing  more  than 
seventeen  per  cent,  of  alcohol.  Is  not  sensibly 
destroyed  in  the  act  of  slow  fermentation. 

9.  Collected  in  a  deposit  of  white  wine. 


The  facts  contained  in  this  table,  says  M. 
Bouchardat,  show  that  these  alcoholic  ferments 
differ  from  each  other  :  firstly,  in  form,  colour, 
and  dimensions,  and  in  the  contents  of  the  glo¬ 
bules  ;  secondly,  by  the  mode  in  which  they  de¬ 
compose  sugar;  thirdly,  by  the  medium  in  which 
they  exist. 

I  designate  them  by  the  names  of  beer  yeast, 
dregs  yeast,  and  black  yeast. 

Dregs  yeast  and  black  yeast  are  especially  re¬ 
markable,  because,  by  aid  of  a  slow  fermentation, 
they  can  determine  the  formation  of  richer  alco¬ 
holic  liquors  than  the  most  generous  wines.  In 
°*^er  ac<lu^re  information  concerning  the  nature 
of  ferments,  I  studied  their  proximate  and  elemen¬ 
tary  composition,  and  the  action  on  these  globules 
ot  water  containing  1-1000  of  hydrochloric  acid. 


PROXIMATE  COMPOSITION  OF  ALCOHOLIC  FERMENT 

The  following  is  a  list  of  the  substances  whit 
enter  into  the  composition  of  ferments  : _ 

1.  Proteic  animal  matter,  insoluble  in  alcohc 
containing  nitrogen,  hydrogen,  carbon,  oxyge: 
sulphur,  and  phosphorus. 

2.  Nitrogenous  matter,  soluble  in  alcohol, 
bond  fat. 

Liquid  phosphuretted  fat. 

Lactic  acid,  lactate  of  lime  and  soda. 

Acid  phosphate  of  lime,  and  acid  phosplia 


3. 

4. 

5. 

6. 


of  soda. 


I  have  adopted,  as  a  generic  name,  tl 
word  fermentum.  1  had  not  admitted  the 
of  mycoderma  and  torula,  proposed  by  M  1 
Ziere  and  Turpin,  because  they  apply  to  a  s 
ferment  in  which  this  modified  organised 
has  no  action  on  a  solution  of  sugar. 


ELEMENTARY  COMPOSITION. 

The  proteYc  animal  substance,  which  forms  the 
essential  part  of  the  ferment,  differs  from  casein, 
albumen,  and  fibrin  by  an  excess  of  oxygen  which 
is  not  less  than  two  per  cent. 

ACTION  OF  HYDROCHLORIC  ACID  AT  0-001. 

Water  containing  1-1000  of  hydrochloric  acid 
dissolves  with  facility,  as  I  have  shown  albumen, 
casein,  &c. ;  the  alcoholic  ferments  completely 
resist  this  solvent  action ;  they  are  partially  dis¬ 
solved  in  it  when  the  globules  are  torn  by  pul¬ 
verisation;  these  experiments  prove  to  us  that 
the  proteic  matters  of  the  globules  of  the  ferment 
are  constituted  of  two  different  substances ;  the 
one  enclosed,  soluble  in  acidulated  water;  the 
other  enveloping,  insoluble  in  that  solvent. 

I  will  describe  an  experiment  which  shows  us 
the  analogy  of  ferments  with  the  globules  of 
animals. 

ACTION  OF  THE  BRAIN  OF  AN  ADULT  MAN  ON  A 
SOLUTION  OF  SUGAR. 

I  took  twenty-five  grammes  of  the  brain  of  an 
adult  man,  and  put  it  into  a  quart  of  water  and 
added  to  it  250  grammes  of  sugar.  After  forty- 
eight  hours,  the  temperature  being  about  77“  F., 
the  alcoholic  fermentation  commenced  and  con¬ 
tinued  to  progress  regularly. 

At  first  sight,  one  would  be  tempted  to  perceive 
here  only  a  fact  analogous  to  those  noticed 
by  M.  Colin.  This  chemist,  indeed,  proved  that 
the  albumen  of  the  egg,  and  several  other  organic 
matters,  might  become  alcoholic  ferments.  But 
this  is  the  difference  between  M.  Colin's  results 
and  mine  :  albumen,  put  in  contact  with  a  solu¬ 
tion  of  sugar,  at  the  temperature  of  92“  F.,  is  con¬ 
verted  into  a  ferment,  whose  action  is  very  weak 
at  the  end  of  three  weeks,  whilst  the  cerebral 


mass  of  an  adult  acts,  at  the  end  of  forty-eigh' 
hours,  as  an  energetic  alcoholic  ferment. 

The  substance  which  composes  the  brain  is 
formed  by  the  union  of  globules  of  different  kinds. 
Among  these  the  most  important  are  the  albu¬ 
minous  globules,  which  present  the  microscopic 
appearance  of  the  ferment  of  dregs,  and  which 
act  like  it  on  the  solution  of  sugar ;  these  globules 
are  not  constituted  of  pure  albumen,  as  has 
hitherto  been  thought.  Indeed,  if  we  treat  the 
cerebral  mass  of  an  adult  with  water  acidulated 
with  O'OOl  of  hydrochloric  acid,  this  pretended 
albumen  is  not  dissolved ;  to  dissolve  it,  it  is 
necessary  previously  to  bruise  it  with  silica. 
These  experiments  show  us  that  the  proteic 
globules  of  the  brain  are  formed,  like  the  globules 
of  ferment,  of  an  envelope  insoluble  in  acidulated 
water,  and  of  an  enclosed  albuminous  matter 
soluble  in  that  vehicle. 

If,  instead  of  taking  the  cerebral  mass  of  an 
adult  animal,  that  of  a  newly-born  animal  be 
selected,  if  it  be  put  into  a  solution  of  sugar,  and 
if  the  mixture  be  exposed  to  a  temperature  of  77° 
F.,  alcoholic  fermentation  does  not  take  place, 
but  the  mucous  transformation  is  observed. 

The  reason  of  this  difference  is  very  simple. 
The  envelopes  of  the  brain  of  a  young  animal 
have  not  sufficient  resistance  ;  they  are  destroyed 
by  endosmose  in  the  solution  of  sugar,  and,  the 
globules  no  longer  existing,  alcoholic  fermentation 
cannot  take  place. 

NATURE  OF  THE  GLOBULES  OF  ALCOHOLIC 
FERMENTS. 

The  globules  of  alcoholic  ferments  present  the 
most  complete  analogy  with  the  nervous  globules 
of  superior  animals.  When,  in  definite  conditions, 
these  vegetables  ramify  and  are  transformed  into 
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vegetable  infusoria,  they  lose  their  characters  as 
ferments ;  the  spores  themselves  of  these  new 
vegetables  do  not  possess  the  property  of  decom¬ 
posing  the  solution  of  sugar. 

EXPERIMENT  ON  THE  DEVELOPMENT  OF  THE 
GLOBULES  OF  ALCOHOLIC  FERMENTS. 

I  dissolved  the  whites  of  four  eggs  and  one  kilo¬ 
gramme  of  sugar  in  four  quarts  of  water,  con¬ 
taining  O'OOl  of  hydrochloric  acid.  The  liquors 
were  filtered  with  the  greatest  care,  and  divided 
into  two  equal  flasks.  I  added  nothing  to  the 
first  flask,  and,  after  two  months,  the  temperature 
varying  from  59°  to  77°  F.,  alcoholic  fermentation 
had  not  manifested  itself.  To  the  second  flask  I 
added  an  equally  limpid  solution  of  ten  grains  of 
tannin  in  one  hundred  grammes  of  water.  An 
abundant  precipitate  was  immediately  formed, 
which,  after  forty-eight  hours’  exposure  to  a  tem¬ 
perature  of  77°  F.,  was  partly  converted  into 
globules  of  1-400  of  a  millimetre,  acting  abso¬ 
lutely  with  a  solution  of  sugar  like  the  ferment  of 
dregs. 

ON  THE  MULTIPLICATION  OF  THE  GLOBULES  OF 
FERMENT. 

All  chemists  know,  since  the  experiments  of  M. 
Thenard,  that,  when  a  solution  of  sugar  is  fer¬ 
mented  with  a  sufficient  quantity  of  globules  of 
ferment,  when  the  first  fermentation  is  accom¬ 
plished,  the  weight  of  the  globules  is  considerably 
diminished.  After  a  second  fermentation  they 
almost  entirely  disappear,  and  are  replaced  by  an 
ammoniacal  salt  which  is  found  in  the  liquid,  and 
by  the  remains  of  microscopic  vegetables,  in 
which  M.  Thenard  recognised  the  existence  of 
ligneous  matter ;  but  this  observation  can  be  in¬ 
voked  only  to  establish  the  non-production  of  the 
globules  of  the  ferment.  It  may  be  said  that 
these  globules  require  two  kinds  of  nourishment — 
sugar  to  produce  heat  by  its  dedoublement,  and 
nitrogenous  matter  to  furnish  the  elements  adapted 
for  their  assimilation  and  reproduction.  The  fol¬ 
lowing  is  the  reply  offered  by  experiment  to  this 
latter  supposition  : — 

I  took  one  kilogramme  of  sugar,  four  quarts  of 
water,  fifty  grammes  of  yeast,  and  two  hundred 
grammes  of  white  of  egg  dissolved  in  water  by 
means  of  O’OOl  of  hydrochloric  acid.  The  tem¬ 
perature  being  maintained  at  68°  F.,  the  fermen¬ 
tation  was  promptly  established,  and  continued 
to  proceed  with  regularity  for  four  days ;  being 
then  slower,  I  collected  the  ferment,  and  I  found 
its  weight  to  be  only  50'5  gr.  There  is  beyond 
that  a  multiplication  of  1  to  7  obtained  in  the 
brewer’s  vat.  The  globules  of  ferment  cannot 
in  any  way  assimilate  the  albuminous  matter, 
any  more  than  the  sugar.  On  the  other  hand,  I 
have  repeated  the  above  experiment  by  sub¬ 
stituting  for  the  200  grs.  of  albumen  100  grs.  of 
fresh  gluten,  also  dissolved  in  Avater  acidulated 
with  0’001  of  hydrochloric  acid.  I  employed  also 
50  grs.  of  yeast.  The  fermentation  proceeded 
regularly  for  four  days.  The  ferment  collected 
at  this  time  did  not  weigh  more  than  49’2  gr.  It 
is  evident  that  the  globules  of  the  ferment  do  not 
assimilate  more  of  the  solution  of  sugar  than  the 
solutions  of  albumen  and  gluten.  Does  it  not 
follow  from  these  experiments,  that  if  we  find  in 
the  brewer’s  vat  seven  of  ferment,  only  one 
having  been  put  in,  this  must  be  owing  only  to 
this  one  part  of  ferment  having  met  with  proteic 
substances  which,  placed  in  a  fermenting  medium, 
are  proper  for  giving  rise  spontaneously  to  globules 
of  ferment,  the  same  as  in  the  must  of  grape, 
without  having  added  ferment,  we  find  a  con¬ 
siderable  quantity  of  it  ? — Chemist. 


Preparation  of  Bromide  of  Iron.  —  Iron 
filings,  thirty  grammes.  This  substance  is  intro¬ 
duced  into  a  glass  flask,  which  can  be  hermetically 
sealed  ;  then  there  is  added  ninety  to  100  grammes 
of  distilled  water ;  then  there  is  ten  grammes  of 
bromine  gradually  poured  on  the  whole.  The 
flask  is  carefully  corked,  and  agitated,  from  time 
to  time,  until  the  liquor  takes  a  greenish  tint ;  after 
which  the  product  is  filtered,  and  prompty  evapo¬ 
rated  until  dry.  The  bromide  of  iron  has  a  brick- 
red  colour ;  it  is  deliquescent,  readily  dissolves 
in  water,  has  a  very  styptic  taste. — Pharmacopceia 
Universalis  of  Geiger  and  Mohr,  and  Chemist. 


FURTHER  RESEARCHES  ON  IODINE. 
By  M.  Millon. 


Action  of  'Nitric  Acid  on  Iodine. — The  various 
hydrates  of  nitric  acid  differ  in  their  action  on 
iodine  as  much  as  on  the  metals.  The  presence 
of  nitrous  acid  equally  modifies  the  reaction  in 
the  most  remarkable  manner.  Thus  nitric  acid 
with  4j  equivalents  of  water  does  not  oxidize 
iodine,  but  merely  dissolves  it  with  the  assistance 
of  heat ;  nitric  acid  with  three  equivalents  of 
water  converts  it  into  iodic  acid ;  nitric  acid  with 
one  or  two  equivalents  of  water  converts  the 
iodine  into  a  new  oxide,  inferior  to  all  those 
hitherto  discovered,  and  leads  to  the  production 
of  a  peculiar  acid,  which  is  represented  by  the 
formula  IO4,  hypo-iodic  acid. 

The  influence  of  nitrous  acid  is  felt  on  the  three 
hydrates  above  mentioned,  but  it  is  especially 
with  respect  to  the  iodic  acid  that  this  difference 
is  manifested ;  for  while  nitric  acid  with  4|  equiva¬ 
lents  of  water  readily  dissolves  iodic  acid,  the 
same  acid  mixed  with  a  small  quantity  of  nitrous 
acid  reduces  the  iodic  acid,  and  gives  rise  to  a 
deposit  of  iodine. 

Action  of  Sulphuric  Acid  on  Iodic  Acid. — M. 
Gay-Lussac,  in  giving  the  general  history  of  iodine, 
has  confined  himself  to  stating  that  sulphuric 
acid  decomposes  iodic  acid  into  iodine  and  oxygen. 
Davy,  investigating  the  same  subject,  pointed  out 
a  yellow  compound,  which  he  considered  to  be  a 
combination  of  the  two  acids.  Serullas  endea¬ 
voured  in  vain  to  reproduce  the  combination 
described  by  Davy,  and  considered  himself  justi¬ 
fied  in  denying  its  existence. 

In  examining  this  reaction,  apparently  so  sim¬ 
ple,  but  nevertheless  controverted  by  eminent 
chemists,  I  have  discovered  the  production  of  a 
dozen  new,  solid,  crystalline  compounds,  of  a 
perfectly  definite  but  someAvhat  peculiar  constitu¬ 
tion.  The  following  are  the  phenomena  Avhich 
occur  in  the  action  of  sulphuric  on  iodic  acid,  and 
Avhich  may  readily  be  observed  in  a  small  glass 
flask  Avith  the  assistance  of  a  spirit  lamp. 

At  a  temperature  near  to  its  boiling-point,  the 
sulphuric  acid  dissolves  the  iodic  acid  in  the  pro¬ 
portion  of  a  fifth  by  weight.  If,  after  the  iodic 
acid  has  dissolved,  heat  be  still  applied,  an  evolu¬ 
tion  of  pure  oxygen  takes  place  Avithout  any 
mixture  of  iodine.  From  the  moment  oxygen  is 
liberated,  the  liquid  becomes  coloured  deeply 
yelloAv,  Avhich  tint  augments  Avith  the  production 
of  gas.  Subsequently,  on  continuing  the  applica¬ 
tion  of  heat,  the  sulphuric  acid  becomes  greenish  ; 
iodine  then  appears,  and  accompanies  the  libera¬ 
tion  of  the  oxygen  to  the  end.  On  arresting  the 
reaction  at  different  periods,  Avhich  are  very 
distinct,  there  is  obtained  from  the  sulphuric 
acid — 

1.  Several  combinations  of  sulphuric  and  iodic 
acids. 

2.  Compounds  formed  by  the  union  of  the  three 
acids,  iodic,  hypo-iodic  and  sulphuric. 

3.  Combinations  of  hypo-iodic  and  sulphuric 
acids. 

4.  Some  combinations”of  sulphuric  acid  and  of 
a  peculiar  acid  of  iodine,  containing  still  less 
oxygen  than  hypo-iodic  acid,  agreeing  with  the 
formula  IJ019,  and  Avhich  may  be  called  sub-hypo- 
iodic  acid. 

All  these  compounds  exist  only  under  peculiar 
conditions,  otherwise  they  are  destroyed  with 
great  rapidity  ;  for  instance,  they  are  only  perma¬ 
nent  in  perfectly  dry  air  or  in  concentrated  sul¬ 
phuric  acid.  These  circumstances  render  their 
examination  very  difficult,  and  from  all  of  them 
being  formed  solely  by  the  contact  of  boiling 
sulphuric  and  iodic  acids,  it  Avill  be  understood 
Avhat  care  must  be  taken  to  arrest  the  action  in 
time,  and  to  separate  these  different  products  one 
from  the  other.  Nevertheless  a  dozen  diflerent 
compounds  have  been  isolated  and  analysed  Avith 
exactitude ;  a  far  greater  number  is  certainly 
produced.  I  should  hoAvever  add,  that  from  the 
mode  of  separation  employed,  only  the  insoluble 
and  crystallizable  products  have  been  analysed. 
If  some  soluble  combinations  of  sulphuric  acid 
Avith  IO5,  IO4,  I5  O19  exist,  or  even  Avith  other 
oxygenized  combinations  of  iodine,  they  must 
have  escaped  my  observation ;  but  the  products 


described  will,  I  hope,  suffice  to  establish  the 
view  Avhich  I  have  adopted. 

It  suffices  to  look  at  the  formulas  representing 
these  compounds  to  be  struck  with  their  novelty. 
Next,  to  Avhat  order  of  compounds  should  these 
peculiar  combinations  be  arranged  ?  Hoav  should 
their  constitution  be  represented  ?  What  idea 
should  be  entertained  Avith  respect  to  their  pro¬ 
duction?  These  questions  result  from  the  investi¬ 
gation  of  these  different  products,  for  they  are  ex¬ 
ceedingly  interesting  in  a  theoretical  point  of  vieAV. 

These  compounds,  represented  in  their  formulae 
by  the  association  of  two  or  three  acids,  do  not 
at  present  appear  susceptible  of  any  other  inter¬ 
pretation.  They  are  complex  products,  resulting 
from  several  acids  combined  together,  placed  with 
respect  to  each  other  in  as  evident  an  antagonism, 
or  in  as  complete  an  electrical  opposition,  as  if  it 
Avere  question  of  an  alkaline  oxide  in  the  presence 
of  a  strong  acid. 

This  certain  and  varied  union  of  several  acid 
principles  indicates  precisely  the  character  of 
novelty  of  the  products. 

Some  doubts  have  been  entertained  respecting 
the  actual  combination  of  mineral  acids  Avith  one 
another.  The  combination  of  chromic  and  sul¬ 
phuric  acids,  pointed  out  by  Gay-Lussac,  is  in 
fact  contested  or  denied  by  some  experienced 
chemists.  The  products  Avhich  result  from  the 
union  of  sulphuric  acid  Avith  the  nitric  and  nitrous 
compounds  have  scarcely  been  indicated.  One 
of  them  has  been  analysed  to  favour  a  peculiar 
systematic  vieAv ;  but  such  compounds  as  IO5, 
H0+3S03,  HO;  2I05+I04+S03,  HO;  I04+ 
2S03,  HO,  &c.,  leave  no  room  for  doubt. 

As  a  very  general  consequence  of  the  study  of 
the  compounds  which  result  from  the  action  of 
the  sulphuric  acid  on  iodic  acid,  it  may  be 
concluded  that  acids  have  no  less  a  tendency  to 
combine  Avith  each  other  than  Avith  bases,  and 
perhaps  than  bases  with  each  other.  This  ten¬ 
dency  is  especially  manifest  in  some  peculiar 
circumstances  of  atmosphere  and  of  medium ; 
but  it  prevails  even  in  the  midst  of  a  solvent 
which  may  be  considered  as  opposed  to  such 
combinations. 

The  explanation  of  certain  compounds,  sucn  as 
the  emetics  and  alums,  which  hitherto  have 
presented  a  kind  of  anomalous  constitution,  will 
be  found  in  this  tendency.  Assigning  constantly 
to  alumina,  to  peroxide  of  iron,  and  those  oxides 
of  the  same  formula,  M203,  the  part  of  an  acid, 
and  arranging  the  combinations  they  form  with 
acids  by  the  side  of  the  compounds  produced  by 
sulphuric  and  iodic  or  hypo-iodic  acids,  their 
nature  will  be  rendered  more  generally  intel¬ 
ligible. 

Investigation  of  two  new  Oxygenized  Com¬ 
pounds  of  Iodine. — The  discovery  of  these  tAvo 
neAV  combinations,  Avhich  are  produced  by  the 
action  of  nitric  acid  on  iodine  and  of  sulphuric  on 
iodic  acid,  furnishes  neAV  points  of  affinity  between 
the  series  of  chlorine  and  that  of  iodine. 

These  tAvo  acids,  which  are  represented,  the 
one  by  IO4,  the  other  by  l5  O19,  will  be  placed  by 
the  side  of  hypochloric  acid,  CIO4,  and  ot  the 
acids,  chloro-chloric,  C13013,  and  chloro-perchloric 
acid,  Cl3  O17.  The  sub-hypo-iodic  acid  is  ob¬ 
tained  in  several  Avays  :  it  is  purified  Avithout  diffi¬ 
culty,  and  the  analytical  method,  by  means  of 
Avhich  its  composition  is  determined,  is  susceptible 
of  great  accuracy.  The  polyatomic  mineral  acids, 
such  as  CF  O13,  Cl3  O17,  Avhich  1  have  already 
had  occasion  to  describe,  thus  acquire  a  fresh 
degree  of  evidence. — Comptes  Rendus,  Chemical 
Gazette. 


The  Artesian  Well  at  Naples. — The 
boring  has  arrived  at  the  depth  of  108  yards.  It 
has  traversed  sixty  yards  of  yelloAv  tufa;  next  it 
has  pierced  a  gray  tufa  of  much  older  date,  and 
the  marine  formations  and  sands  intermixed  with 
thin  layers  of  pumice,  are  beginning  to  appear. 
The  temperature  augments  very  sloAvly. 

CrEme  d’Orange. — Six  dozen  ot  oranges  sliced ; 
orange  flower  Avater,  1  gallon ;  spirit,  4  gallons ; 
saffron,  half  an  ounce.  Macerate  for  fourteen 
days,  then  add  sugar,  40  pounds,  dissolved  in  10 
gallons  of  water. 
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Reduction  of  Arsenic. — MM.  Duflos  and  Hirsch 
have  published  a  small  pamphlet  on  the  above 
subject,  in  which  they  ably  point  out  the  different 
methods  which  have  been  proposed  for  the  pur¬ 
pose  of  discovering  the  presence  of  arsenic,  in 
medico-legal  investigations.  They  do  not  con¬ 
sider  Marsh’s  process  as  the  most  correct,  but 
place  in  the  first  rank  the  precipitation  by  sul¬ 
phuretted  hydrogen,  and  the  reduction  of  tire 
arsenic  from  the  sulphuret.  The  following  is 
their  plan  of  proceeding  : — Introduce  the  sus¬ 
pected  substance,  such  as  the  stomach  with  its 
contents,  in  which  grains  of  arsenic  cannot  be 
found,  into  a  tubulated  retort,  after  having  cut 
the  viscus  into  small  pieces ;  then  add  an  equal 
weight  of  hydrochloric  acid  (having  ascertained 
by  the  test  of  sulphuretted  hydrogen  that  it  is 
free  from  arsenic)  ;  adapt  to  the  retort  a  receiver 
containing  a  little  water,  and  distil  over  nearly 
the  whole  of  the  liquid,  by  heating  it  in  a  bath  of 
chloride  of  lime,  until  the  mass  in  the  retort  is 
reduced  to  a  pap-like  consistence.  When  cold, 
mix  it  with  double  its  weight  of  pure  alcohol, 
and,  shortly  afterwards,  spread  the  insoluble 
part  on  cloth,  and  wash  it  with  alcohol.  The 
alcohol  is  then  to  be  separated  from  the  liquor  by 
distillation,  and  the  residue  to  be  added  to  the 
acidulated  water  which  passed  over  at  the  first 
distillation,  and  which  may  probably  contain  a 
little  arsenious  chloride;  this  done,  treat  the 
liquor  with  sulphuretted  hydrogen,  and  then  ex¬ 
pose  it,  in  an  open  vessel,  to  a  temperature  of  from 
50°  to  60°  (Cent.),  to  drive  off  the  excess  of  sul¬ 
phuretted  hydrogen  ;  then  filter,  and  an  arsenious 
sulphide  is  obtained  on  the  strainer.  If  the 
quantity  be  too  small  to  be  separated,  it  is  to  be 
dissolved  in  caustic  ammonia,  the  solution  eva¬ 
porated  to  dryness  in  a  porcelain  capsule,  and  the 
residue  moistened  with  nitric  acid  (of  F35  to  1-40 
deg.),  which  is  again  to  be  driven  off  by  evapora¬ 
tion  ;  we  should  then  mix  with  it  from  six  to 
eight  parts  of  black  flux  (cream  of  tartar  and 
charcoal),  forming  it  into  a  paste  with  water,  and 
spread  it  on  a  plate  of  glass,  from  one-and-a-half 
to  two  lines  in  thickness,  and  thoroughly  dry  it. 
Then  introduce  this  substance,  thus  prepared, 
into  a  glass  tube,  about  a  quarter  of  an  inch  in 
diameter,  and  drawn  to  a  point  at  one  of  its 
extremities;  heat  it  to  redness,  at  the  same  time 
passing  through  it  a  stream  of  hydrogen,  which 
has  previously  traversed  a  tube  stuffed  with  cotton 
moistened  in  a  solution  of  bichloride  of  mercury, 
and  a  second  tube  filled  with  chloride  of  lime. 
In  this  operation,  the  arsenic  is  reduced,  and  de¬ 
posits  itself  in  the  ordinary  manner.  If,  on  the 
contrary,  the  precipitate  of  sulphuret  is  more 
consideiable,  it  is  to  be  dissolved  in  a  hot  and 
dilute  potass-ley,  to  which  we  should  add  a 
quantity  of  saltpetre  equal  in  weight  to  the  potass; 
the  liquor  is  then  to  be  evaporated  to  dryness  and 
the  residue  melted.  We  should  then  dissolve  the 
product  in  water,  saturate  it  with  acetic  acid, 
heat  it  to  the  boiling  point  to  drive  off  the  car¬ 
bonic  acid,  precipitate  it  by  lime-water,  collect 
the  arseniate  of  lime  on  a  filter,  and  mixit,  while 
still  moist,  with  four  parts  of  a  mixture  of  borax 
and  coarsely  powdered  charcoal,  previously  cal¬ 
cined.  Finally,  this  mixture  is  to  be  introduced 
into  a  tube  for  sublimation,  and  then  to  be  heated, 
by  means  of  the  flame  from  a  blow-pipe,  so  as  to 
reduce  the  arsenic. 

1  he  above  authors  have  drawn  from  their  re¬ 
searches  the  following  results: — ]°.  Arsenic,  in 
the  metallic  state,  presents  distinctive  characters, 
which  suffice  to  indicate  its  presence.  2°.  For 
this  end,  the  smallest  quantity  of  arsenic  is  suffi¬ 
cient,  even  a  quantity  inappreciable  by  weight. 
'}  '  .  ^  ^.e  reduction  of  arsenic  to  the  metallic  state 
is  indispensable  in  medico-legal  researches,  to 
prove  the  presence  of  this  poison  in  the  matter 
tested.  4  .  Other  reactions,  even  should  they 
accoid  perfectly  with  the  properties  of  arsenious 
acid,  are  not  sufficient  to  replace  the  reduction  ; 

this  latter  is  in  every  view  indispensable.  5°.  When 
Marsh’s  apparatus  is  applied  directly  to  organic 
matters,  it  requires  great  nicety  and  precaution  ; 


whilst,  this  care  not  being  necessary  with  the 
plan  above-mentioned  (by  sulphuretted  hydrogen), 
it  results  that  the  latter  is  preferable  and  more 
certain.  6°.  When  we  do  make  use  of  Marsh’s 
apparatus,  the  method,  indicated  by  M.  Berzelius, 
is  the  best  for  collecting  the  arsenic  (by  means  of 
the  oxide  of  copper,  Rapp ,  1840,  p.  183-7). 
7°.  On  boiling  the  suspected  substance  with  hydro¬ 
chloric  acid,  all  the  arsenious  acid  is  extracted  : 
the  operations  with  potass  and  nitric  acid  are, 
therefore,  superfluous.  8°.  Sulphuretted  hydrogen 
precipitated  all  the  arsenious  acid  dissolved  in  the 
hydrochloric  acid,  under  the  form  of  an  arsenious 
sulphide.  9°.  The  old  method  proposed  by  M. 
Berzelius,  to  reduce  the  arsenic  of  the  sulphuret 
to  the  metallic  state,  is  preferable  to  the  process 
of  Marsh,  and  one  may  then,  even,  employ  zinc 
which  is  not  entirely  free  from  arsenic.  10°.  The 
treatment  by  nitric  acid,  indicated  by  M.  Orfila, 
presents  great  difficulties,  and,  moreover,  is  not 
exact.  11°.  The  bones  in  the  normal  state  do 
not  contain  arsenic.  12°.  The  arsenic,  which  has 
been  introduced  into  the  organism  of  a  living  body, 
does  not  remain  there  if  life  is  preserved,  but  it  is 
gradually  excreted. 

During  the  past  year,  many  modifications  have 
been  proposed  in  the  application  of  Marsh’s  appa¬ 
ratus;  the  following  are  those  which  more  par¬ 
ticularly  deserve  attention  : — 

M.  Otto  has  made  an  important  observation 
relative  to  the  employment  of  caustic  potass  for 
extracting  arsenious  acid  from  organic  matters, 
and  which  had  entirely  escaped  the  notice  of  those 
who  have  been  in  the  habit  of  employing  this  re¬ 
agent.  All  matters  which  yield  albumen  and 
fihrine,  when  treated  by  caustic  potass,  give  rise 
to  a  solution  which  contains  sulphuret  of  potassium 
and  a  combination  of  protein  and  potass;  and  if, 
at  the  same  time,  they  contain  arsenious  acid,  the 
latter  converts  the  sulphuret  of  potassium  into  a 
sulpho-arsenite  of  potassium.  When,  subse¬ 
quently,  the  liquor  is  saturated  with  hydrochloric 
acid,  the  arsenious  sulphide  is  precipitated  with 
the  protein.  Now,  if  the  liquor  contain  but 
little  arsenic,  we  may  completely  lose  it;  if,  on 
the  contrary,  it  contain  more,  we  invariably  lose  a 
quantity  proportional  to  the  sulphur  necessary  for 
the  formation  of  AS.  M.  Otto  mixed  a  grain  of 
arsenious  acid  with  an  egg  and  some  boiled  pota¬ 
toes,  and  treated  the  solution  by  caustic  potash, 
in  the  ordinary  manner.  The  liquor  which  he 
obtained,  after  having  precipitated  it  by  an  excess 
of  hydrochloric  acid,  contained  no  arsenic.  The 
employment  of  hydrated  potass,  in  testing  for 
arsenic,  must  then  be  abandoned,  where  we  have 
to  experiment  on  organic  matters  containing 
sulphur. 

M.  Reinsch  has  made  further  experiments  on  the 
method  previously  indicated  by  him,  and  which 
consists  in  precipitating  the  arsenic  on  metallic 
copper,  in  a  solution  containing  a  large  proportion 
of  hydrochloric  acid.  {Rapp,  1842,  p.  99.)  He 
has  also  applied  it  in  a  case  where  arsenic  had 
been  extracted  from  organic  matters  by  hydro¬ 
chloric  acid ;  and  he  asserts  that  it  is  so  exceed¬ 
ingly  accurate  a  test,  that  it  detects  arsenic  very 
distinctly  in  a  liquor  which  contains  but  a  mil¬ 
lionth  part  of  a  grain  of  that  metal.  After  having 
washed  the  plate  of  copper  with  hydrochloric  acid 
and  water,  he  dries  it,  and  introduces  it  into  a 
long  glass  tube,  in  which  he  heats  it  to  redness,  at 
the  same  time  that  a  current  of  air  is  made  slowly 
to  traverse  the  tube.  The  arsenic  is  oxidized, 
and  deposits  itself  in  the  coldest  parts  of  the  tube 
under  the  form  of  a  white  sublimate,  which  may 
be  employed  for  further  reactions. 

MM.  Fordos  and  Gelis  state  that  the  best  mode 
of  freeing  the  solution  of  organic  matters,  before 
employing  Marsh’s  apparatus,  is  to  treat  the 
arsenical  mass  with  ten  or  fifteen  times  its  weight 
of  caustic  potass,  to  saturate  the  cold  solution 
with  nitric  acid,  filter,  wash  the  precipitate  with 
dilute  acid,  evaporate  to  dryness,  throw  the  residue 
by  small  portions  in  a  strongly  heated  crucible, 
and  then,  after  the  deflagration,  to  make  use  of 
Marsh’s  process.  (These  chemists  were  evidently 
unacquainted  with  the  inconveniences  attending 
the  employment  of  potass,  as  indicated  by  M. 
Otto  ;  and  they  seem  to  have  overlooked  the  in¬ 
fluence  exercised  by  the  nitric-oxide  gas,  which, 


under  these  circumstances,  becomes  mixed  with 
the  hydrogen.) 

Analysis  of  Cast  Iron. — M.  Bromeis*  has  pub¬ 
lished  several  experiments  on  the  above  subject. 
He  burns  the  iron,  according  to  the  method  of 
M.  Regnault  {Rapp.  1840,  p.  104),  in  a  common 
reduction-tube,  after  having  mixed  it  with  chro¬ 
mate  of  lead  and  a  little  chlorate  of  potass — a 
very  simple  operation,  and  which,  according  to 
him,  presents  very  accurate  results.  He  has 
found  in  several  species  of  cast-iron  from  2'55  to 
3‘82  per  cent,  of  carbon ;  in  different  species  of 
steel,  he  found  from  0-496  to  1*70;  and  inwrought 
iron,  from  0'318  to  0’66  per  cent.  M.  Bromeis 
believes  that  the  carbon,  which  is  combined  with 
the  iron,  unites  itself  with  the  hydrogen,  when 
iron  is  dissolved  in  hydrochloric  acid,  and  forms 
either  carburet  of  hydrogen  or  a  volatile  and 
foetid  oil ;  and  that  all  the  charcoal  which  is  not 
disengaged  under  this  form,  and  which  afterwards 
remains  undissolved,  when  all  the  foetid  oil  has 
been  driven  off  by  ebullition,  remains  simply 
suspended  in  the  melted  iron  from  which  it 
separates  by  solidification.  This  charcoal,  ac¬ 
cording  to  him,  does  not  form  a  chemical  com¬ 
bination  with  the  iron.  He  has  made  a  great 
number  of  experiments,  deserving  of  attention, 
on  the  quantity  of  carbon  which,  in  the  different 
species  of  cast-iron  and  steels,  combines  itself 
with  the  hydrogen,  and  on  the  quantity  of  char¬ 
coal  which  remains  undissolved  after  the  opera¬ 
tion.  This  supposition,  however,  has  not  all  those 
guarantees  of  exactitude  which  are  desirable. 
The  same  thing  takes  place  with  the  carbon  as 
with  the  phosphorus,  in  preparing  phosphuretted 
hydrogen ;  a  great  part  of  the  charcoal  does  not 
combine  with  the  gas,  and  the  hydrogen  which 
should  have  combined  with  the  charcoal  is  disen¬ 
gaged  in  a  free  state.  The  formation  of  the  foetid 
oil  proves  that  there  are  reactions  of  different 
natures,  and  unfortunately  one  cannot  be  sure  of 
what  will  really  take  place.  All  that  can  be 
advanced  with  any  degree  of  certainty,  is,  that  the 
carbon,  which  is  disengaged  in  combination  with 
the  hydrogen,  was  previously  chemically  com¬ 
bined  with  the  iron;  but  it  does  not,  therefore, 
result  that  no  portion  of  the  residue  formed  a 
chemical  combination  with  the  iron. 

M.  Bodemann  has  also  analysed  different  pieces 
of  iron  cast  from  the  same  mineral,  but  of  which 
some  had  been  obtained  under  the  action  of  hot 
air,  others  with  cold  air.  It  appears  from  these 
analyses  that,  when  hot  air  is  employed,  the  sili- 
cium  is  reduced  in  greater  proportion  than  when 
cold  air  is  substituted,  and  that  it  combines  itself 
wilh  the  iron.  A  species  of  iron  which  had  been 
treated  by  cold  air  contained  (F74  per  cent,  of 
silicium,  whilst  the  same  species  of  iron,  treated 
by  hot  air,  contained  3  21  per  cent.  ;  other 
iron,  which  contained  0'79  per  cent,  of  sili¬ 
cium  by  the  treatment  with  cold  air,  contained 
T91  per  cent,  of  it  after  treatment  with  hot  air. 
This  fact  confirms  the  observation  already  made 
in  England,  that  the  commercial  value  of  cast- 
iron  varies  accordingly  as  it  has  been  manufac¬ 
tured  in  hot  or  in  cold  air ;  for  the  silicium 
diminishes  by  its  weight  the  amount  of  iron,  and 
moreover  it  carries  off  with  it,  in  the  scoria  or 
dross  from  refining,  a  quantity  of  iron  proportion¬ 
ate  to  that  in  which  it  itself  exists. 

Diamond. —  M.  Woehler  examined  with  the 
microscope  about  fifty  diamonds,  both  in  the  cut 
and  in  the  unpolished  state:  they  nearly  all  con¬ 
tained  foreign  bodies;  but  he  could  not  discover 
the  remains  of  vegetable  organization,  such  as 
M.  Petzholdt  has  affirmed  to  exist.  Some  of 
these  crystals  were  brownish,  others  of  an  emerald 
green.  The  colour  was  not  equally  diffused 
throughout  the  whole  mass,  but  it  formed  separate 
points,  or  streaks,  of  an  undulated  appearance, 
such  as  we  sometimes  see  in  a  solution  which  is 
not  thoroughly  mixed.  M.  Woehler,  however, 
believes  that  the  colour  is  of  organic  origin,  for 
he  heated  a  green  diamond,  which  became  per¬ 
fectly  brown.  The  brown  part,  viewed  by  the 
microscope,  was  completely  black  in  some  points. 
The  brown  diamonds  did  not  change  their  colour 
by  calcination.  The  defects,  sometimes  pre- 


*  Ann.  der  Chem.  und  Pharm,,  XLVI,  241. 
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sented  by  cut  diamonds,  are  often  owing  to  per¬ 
fectly  black  and  opaque  spots,  which  are  detached 
on  cutting  the  stone,  and  which  leave  a  small 
cavity;  so  that  one  might  almost  suppose  that 
these  black  bodies  had  been  formed  by  a  calcina¬ 
tion  of  the  diamond. 


CASE  OF  POISONING  BY  THE 
CASHEW  NUT. 

By  P.  Le  B.  Sxickney,  M.D.,  Philadelphia. 

James  B - ,  a  lad  about  sixteen  years  of 

age,  was  poisoned  by  rubbing  upon  the  back  of 
his  hand  the  acrid  juice  of  the  cashew  nut. 

The  effects  of  the  poison  were  first  manifested 
by  an  excessive  inflammation  of  the  affected  part, 
accompanied  with  pain  and  an  almost  intolerable 
itching. 

This  was  followed  by  an  eruption  of  small  red 
pimples,  which  soon  suppurated,  bearing  a  close 
resemblance  to  the  pustular  eruption  produced  by 
croton  oil.  In  a  short  time  these  pustules  dis¬ 
charged  a  very  small  quantity  of  thin  pus,  coa¬ 
lesced,  and  became  covered  with  a  thin  pellicle, 
filled  with  serum,  giving  the  skin  the  appearance 
of  having  been  covered  with  small  blisters. 

The  blistering  or  desquamation  of  the  cuticle 
was  confined  to  the  part  upon  which  the  juice  had 
been  applied,  excepting  the  lips,  which  being  re¬ 
peatedly  rubbed  by  the  hand  presented  a  similar 
appearance,  whilst  the  swelling  and  pustular 
eruption  extended  to  the  other  parts  of  the  body. 

The  penis  and  scrotum  were  enormously  dis¬ 
tended  by  an  cedematous  swelling,  but  the  erup¬ 
tion  was  confined  entirely  to  the  scrotum. 

The  urine,  which  was  voided  in  large  quantities, 
was  of  a  dark  bottle-green  colour,  possessed  its 
natural  smell,  and  deposited  no  sediment.  Un¬ 
fortunately  it  was  not  analysed,  and  we  have 
therefore  no  means  of  satisfactorily  accounting  for 
this  peculiar  colour. 

The  general  health  of  the  patient  was  not 
materially  affected.  On  the  first  appearance  of 
the  swelling,  there  was  some  fever  and  thirst. 

Saline  purgatives,  with  warm  and  cold  fomen¬ 
tations,  and  poultices  of  the  slippery  elm  bark, 
were  used  with  benefit. 

A  poultice  of  bread  and  milk,  with  the  common 
plantain  leaf,  appeared  to  be  most  serviceable  in 
removing  the  swelling  and  itching — perhaps  the 
flax-seed  poultice  would  have  answered  equally 
as  well. 

The  cashew  nut  is  a  product  of  the  Anacardium 
Occidentale,  a  small  tree  growing  in  the  West 
Indies  and  other  parts  of  tropical  America. 

The  active  property  of  the  poison  is  found  in  the 
black  juice  contained  between  the  outer  and  inner 
shell  of  the  nut,  and  is  exceedingly  acrid  and 
corrosive. 

Mr.  Worthington,  of  this  city,  some  time  since 
tried  some  experiments  with  the  juice  of  the  nut. 
Having  dissolved  it  in  aether,  he  obtained  by 
evaporation  a  thick,  dark-brown  coloured  oil, 
which  contained  the  poisonous  principle.  He  was 
deterred  from  further  experiments  on  account  of 
the  severe  effects  produced  upon  him  by  the 
poison. 

A  more  extended  description  of  the  plant  and 
properties  of  the  nuts,  may  be  found  in  the  Ap¬ 
pendix  to  the  last  edition  of  the  U.  S.  Dispensa¬ 
tory,  under  the  head  of  “Anacardium  Occidentale.5’ 
— Philadelphia  Medical  Examiner. 


Modification  of  the  Daguerreotype  Pro¬ 
cess. — M.  Fritzsche  exhibited  to  the  Academy 
silver  cards,  intended  to  replace  the  metallic 
plates  at  present  in  use,  along  with  a  view  pro¬ 
cured  on  one  of  these  cards.  M.  Lvitsky  pre¬ 
pared  these  cards  with  Bristol  board,  which  he 
covers  with  silver  leaf,  by  means  of  white  of  egg 
and  red  chalk.  They  are  polished  with  rouge  and 
cotton.  The  card  is  employed  in  the  same  way 
as  the  metallic  plates.  Its  edges  are  slightly 
waxed.  The  images  may  be  fixed  by  a  concen¬ 
trated  solution  of  hyposulphate  of  soda,  and  the 
card  washed,  without  injury. — Polytechnic  Re¬ 
view. 


FOUR  CASES  OF  POISONING  BY  THE 

CICUTA  VIROSA. 

By  Dr.  Badgley,  of  Montreal. 


On  the  afternoon  of  the  11th  of  April  last,  four 
children,  of  the  respective  ages  of  four  and  a  half, 
five,  six,  and  six  and  a  quarter  years,  wandered 
into"  a  piece  of  ground,  which  had  last  year  been 
used  as  a  garden  ;  and,  being  attracted  by  some 
roots,  partly  bared  of  earth,  they  plucked  them, 
and,  fancying,  from  their  appearance  and  smell, 
that  they  were  carrots,  or,  more  probably,  parsnips, 
they  all  partook  of  them,— although,  as  proved  by 
the  results,  in  different  quantities.  Within  half 
an  hour,  they  were  all  seized  with  extreme  nau¬ 
sea,  burning  pain  at  the  epigastrium,  and  colicky 
pains  in  the  bowels  :  in  a  word,  they  all  com¬ 
plained,  on  their  reaching  their  homes,  of  mal  de 
cceur  for  which  warm  milk  was  administered  to 
them'  all.  Efforts  to  vomit  were  induced ;  in  one, 
full  vomiting  was  effected,  but  in  the  other  three, 
nothing  was  rejected  from  the  stomach.  The 
pains  gradually  increased  in  two  of  them ;  and,  in 
the  space  of  about  two  hours  from  the  time  of 
their  eating  the  roots,  they  were  labouring  under 
complete  coma,  with  tetanic  convulsions,— the 
jaws  rigidly  fixed,  profound  stertor,  and  the  whole 
face  puffed  and  bloated,  having  precisely  the  ap¬ 
pearance  of  the  head  of  a  person  who  has  been 
for  some  hours  under  water  ;  pulse  intermitting, 
sometimes  imperceptible.  The  greatest  conster¬ 
nation  prevailed  in  the  neighbourhood  ;  and,  from 
the  density  of  the  crowd  collected  about  the  house 
in  which  one  of  the  children  was,  considerable 
difficulty  was  experienced  in  reaching  the  door. 
This,  however,  was  nothing  compared  to  the  scene 
within :  the  room  was  literally  crammed  with 
persons ;  the  shrieks  of  the  women  rent  the  air, 
and  every  one  was  suggesting  some  remedy  to  be 
tried.  Being  informed,  by  the  person  who  came 
for  me,  that  it  was  to  visit  a  child  who  had  been 
poisoned  by  something  that  he  had  eaten,  I  hastily 
put  up  about  half  an  ounce  of  ipecacuanha,  and 
probably  a  drachm  and  a  half  of  sulphate  of  zinc. 
Half  of  these  were  mixed  in  a  large  cupful  of 
tepid  water  ;  and  as  it  was  impossible  to  adminis¬ 
ter  it  by  the  mouth,  it  was  poured  into  the  nasal 
passages,  by  means  of  a  narrow  dessert  spoon. 
While  in  the  act  of  attending  to  this  child,  a 
second  was  brought  to  the  house,  wrapped  up  in 
a  blanket,  in  precisely  the  same  state.  The  re¬ 
mainder  of  my  stock  of  emetics  was  mixed,  and 
divided  between  the  two— but  without  the  slightest 
effect.  A  quantity  of  mustard  was  also  adminis¬ 
tered  in  the  same  manner,  with  an  abundant  sup¬ 
ply  of  warm  water.  Frictions  were  made  over 
the  stomach  and  bowels.  Harassed  by  the  crowd, 
overpowered  by  the  heat,  and  my  own  stock  of 
medicines  being  exhausted,  I  despatched  a  mes¬ 
senger  for  assistance  and  a  fresh  supply.  Dr. 
Nelson  speedily  arrived;  and,  emptying  a  paper, 
containing  about  two  drachms  of  sulphate  of  zinc, 
and  as  much  more  of  ipecacuanha,  into  a  break¬ 
fast  cupful  of  tepid  water,  the  attack  was  renewed 
by  us,  but  with  the  iame  results ;  and  it  was  at 
this  time  that  I  had  ocular  demonstration  of  the 
utility  of  the  bent-up  spoon  recommended  by  Dr. 
Nelson.  Finding  all  our  efforts  to  produce 
vomiting  ineffectual,  we  applied  very  copiously  a 
paste  of  mustard  to  the  calves  of  the  legs,  and 
over  the  epigastrium  and  bowels;  another  quan¬ 
tity  of  sulphate  of  zinc  (about  one  drachm), 
which  had  been  brought  by  a  pupil  residing  in  the 
neighbourhood,  was  given.  Although  vomiting 
was  not  induced  by  these  means,  it  was  about 
this  time  that  relaxation  of  the  spasms  showed 
itself;  and  not  venturing  to  add  to  the  enormous 
quantity  of  emetic  remedies  already  prescribed, 
it  was  determined  upon  to  give  to  each  child  a 
dose  of  croton  oil  and  calomel :  ten  grains  of  the 
latter,  moistened  with  a  very  little  damped  sugar, 
were  put  upon  the  tongue  of  each  child,  and  a 
feather,  dipped  three  times  in  a  phial  of  croton 
oil,  was  made  to  lubricate  the  tongue  and  fauces 
of  both.  They  were  left  in  charge  of  the  young 
gentleman  above  alluded  to  for  an  hour  and  a  half; 
and,  on  our  return,  we  were  delighted  to  learn, 
that  one  of  our  little  patients  had  brought  up  a 
quantity  of,  to  all  appearance,  coagulatpd  milk, 
and  had  recovered  not  only  his  sensibility,  but 


power  of  articulation.  No  such  report,  however, 
was  given  to  us  of  the  other.  During  the  night, 
our  young  deputy  gave  each  of  the  little  patients 
castor  oil ;  to  the  one  about  three  ounces— to 
the  other  about  one  only.  At  six  o’clock  next 
morning,  a  message  was  sent  to  the  effect,  that 
one  of  the  children  was  dying,  and  on  our  early 
visiting  this  poor  little  fellow,  we  found  that  it 
was  too  true  ;  he  did  not  survive  more  than  three 
hours.  The  other  child  was  decidedly  better ;  but 
no  action  of  the  bowels  occurred  until  2,  p.m., 
when  I  administered  an  enema  of  castor  oil  and 
spirits  of  turpentine,  which  produced  its  effect 
within  a  quarter  of  an  hour,  unpacking  the  intes¬ 
tines  of  at  least  two  quarts  of  a  pultaceous, 
horribly  foetid,  olive  coloured  mass,  the  fluid  part 
of  which  consisted  evidently  of  the  enema  only, 
about  six  ounces.  In  fact,  the  poor  child  showed, 
on  being  lifted  into  bed,  what  an  amount  of  relief 
he  had  experienced.  From  this  time,  every  thing 
went  on  most  favourably  :  a  little  excitement 
about  the  brain  continued  for  two  or  three  days, 
but  at  the  expiration  of  a  week  he  was  perfectly 
recovered.  But  what  became  of  the  other  two 
children  ?  He  who  had  eaten  most  sparingly  of 
the  party,  had  vomited  fully  from  the  warm  milk, 
and,  after  a  dose  of  castor  oil,  was  quite  well  on 
the  second  day.  Not  so  with  the  fourth.  This 
poor  little  fellow,  after  drinking  the  milk,  went 
out  into  the  yard.  No  particular  anxiety  was  felt 
about  him,  until  the  report  of  the  other  children 
being  so  ill  reached  his  parents,  when  a  messenger 
was  despatched  for  Dr.  Nelson,  and  a  search  in¬ 
stituted  about  the  premises  for  the  child.  The 
body  was  found  in  a  barn,  in  the  rear  of  the  house, 
but  his  spirit  had  fled. — Montreal  Med.  Gaz. 


On  the  Bleaching  of  Yellow  Bees-Wax,_ 
by  M.  Ingenohl. — A  very  expeditious  method  of 
bleaching  wax  is  by  the  application  of  nitric  acid  in 
the  following  manner: — A  pound  of  yellow  bees¬ 
wax  is  melted,  and  freed  by  straining  from  impu¬ 
rities;  2  oz.  of  nitrate  of  soda  are  then  added  to  it, 
and  subsequently  by  degrees  1  oz.  of  sulphuric  acid, 
which  has  been  previously  diluted  with  at  least  9 
parts  of  distilled  water  ;  the  whole  mass  is  kept 
warm,  and  constantly  stirred  with  a  glass  rod.  The 
vessel  must  be  spacious,  especially  very  high,  as 
the  mass  rises  considerably.  When  the  whole  of 
the  dilute  sulphuric  acid  has  been  added,  it  is 
allowed  to  cool  somewhat,  the  vessel  filled  with 
boiling  water,  well-agitated  and  set  aside.  The 
wax-cake  is  removed,  and  conveyed  into  boiling 
water  until  this  no  longer  removes  any  sulphate  of 
soda  from  it,  and  consequently  does  not  produce 
any  turbidness  in  a  solution  of  chloride  of  barium  ; 
the  wax  is  then  perfectly  white.  By  the  melting- 
in  water,  every  trace  of  nitric  acid  is  removed, 
which,  were  it  present,  would  be  decomposed  on 
exposure  to  light  into  oxygen  and  nitrous  acid,  and 
would  thus  impart  a  reddish  colour  to  the  wax. — - 
Chemical  Gazette. 

On  the  Fixation  of  Photographic  Images  by 
means  of  a  Silver  Bath. — Plunge  the  plate  into 
a  silver-bath  (cyanide  of  silver  dissolved  in  cyanide 
of  potassium)  upon  removing  it  from  the  mercury, 
let  it  stand  for  a  few  seconds  until  the  sensitive 
coat  is  dissolved,  then  establish  the  galvanic  cur¬ 
rent.  In  eight  or  ten  seconds  the  proof  is  fixed. 
Its  advantages  are,— 1st,  it  gives  such  great  bril¬ 
liancy  to  the  lights,  that  the  solarized  parts  become 
generally  beautifully  white ;  2nd,  silver  being  a 
photogenic  metal,  the  plates  may  be  easily  repre¬ 
pared  for  use  by  rubbing  with  dry  tripoli ;  3rd, 
if  you  pour  over  a  proof,  when  taken  from  the 
mercury,  or  when  fixed  by  silver  or  chloride  of 
gold,  concentrated  hyposulphite,  and  bring  the 
liquid  nearly  to  boiling,  the  proof  gradually  takes 
the  most  rich  tints,  passing  successively  from  yellow 
to  red,  and  from  red  to  blue  ;  the  zinc  pole  deter¬ 
mines  these  colours  in  the  cold  at  the  points  near 
it.  Proofs  already  fixed  by  chloride  of  gold  give 
the  richest  colours. —  Chemical  Gazette. 

Preparation  of  Pure  Nitrogen.  —  Pure 
nitrogen  gas  is  obtained  in  abundance,  according 
to  E.  Marchand,  by  submitting  to  distillation  in  a 
retort  a  solution  of  chloride  of  lime  and  caustic 
ammonia.— Journ.  de  Chim. 
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THE  MEDICAL  TIMES. 


SELF-PROPELLING  POWER  OF  THE 
BLOOD. 


Dr.  Horace  Green  made  the  following  commu¬ 
nication  on  this  subject  to  the  New  York  Medical 
and  Surgical  Society : — 

“Opposite  opinions,”  remarked  Dr.  G.,  “are 
still  entertained  by  physiologists  on  this  subject. 
Trevirauus,  Oesterreicher,  Wolff,  and  several 
other  microscopists,  declare,  that  1  the  blood  is 
endued  with  the  power  of  self-prop  ulsion,’  which 
they  suppose  to  be  exerted  in  the  capillaries, 
during  life,  independently  of  the  heart’s  action, 
and  to  continue  after  the  latter  has  ceased  ;  while, 
on  the  other  hand,  Baer,  Wedemeyer,  and,  more 
recently,  Muller,  deny  as  positively  the  existence 
of  a  self-propelling  power  in  the  blood. 

“  Having  been  engaged  of  late  in  making  some 
microscopic  observations  upon  the  blood  and  other 
animal  fluids,  this  subject,  said  Dr.  Green,  among 
others,  had  engaged  his  attention  ;  and  he  sup¬ 
posed  that  it  might  not  be  uninteresting  to  the 
Society  to  hear  the  result  of  some  experiments 
which  have  been  directed  to  this  point. 

“  Muller,  who  denies  the  existence  of  a  power 
in  the  blood,  independent  of  the  heart’s  action, 
allows  that  there  are  two  conditions  under  which 
the  blood  in  the  capillaries  of  a  transparent  part, 
separated  from  the  body,  may  still  be  seen  in 
motion  by  means  of  the  microscope.  One,  where 

the  blood  continues  to  flow  from  divided  vessels _ 

the  escape  of  the  blood  from  the  openings  of  these 
divided  trunks  imparting  or  causing  a  motion  of 
the  blood  in  the  minute  vessels  toward  the  open¬ 
ings  in  the  larger  ones.  The  second  condition 
under  which  motion  is  perceptible,  is,  when  the 
direct  rays  ol  the  sun  are  allowed  to  fall  on  a  moist 
part  separated  from  the  body.  The  surface  of  the 
part  thus  becomes  dry  and  wrinkled,  and  this  con¬ 
striction  causes  a  rapid  emptying  of  the  capillary 
vessels,  which,  together  with  the  effect  of  illumi¬ 
nation  by  the  direct  rays  of  the  sun,  produces  a 
flickering  appearance ;  and  in  this  way  he  imagines 
opposing  observers  have  been  deceived.  Dr.  G. 
has  himself  observed,  in  numerous  instances! 
motion  of  the  blood  in  capillary  vessels,  active  and 
continued,  independent  ot  the  heart  s  action  when 
the  above  condition  of  things  could  not  have 
existed. 

By  placing  under  the  field  of  the  microscope 
the  most  transparent  part  of  the  web  of  the  foot 
of  a  very  small  frog,  Dr.  G.  has  observed  many 
capillary  vessels  so  minute  as  to  be  capable  of 
admitting  only  a  single  fill  of  red  globules.  These 
globules  may  often  be  seen  running  different 
directions  m  parallel  vessels ;  and,  not  unfre- 
quently,  single  globules,  and  sometimes  two  or 
three  together,  may  be  observed,  separated  appa¬ 
rently  at  a  considerable  distance  from  any  others 
and  yet,  moving  on  slowly  in  some  instances,  and 
rapidly  in  others,  independent  of  any  vis  a  terqo 
power ;  so  that,  as  the  contractile  powers  of  the 
capillaries  (except  so  far  as  regards  the  natural 
elasticity  of  their  coats)  is  denied  by  these  physio- 

EoSfnHnT!  ieim0ftl0fn*i°f  ilhese  single  g^ules  must 
be  independent  of  the  heart’s  action,  and  depend¬ 
ant  on  an  inherent  power  of  their  own.  Not  only 
this  but  not  unfrequently  in  watching  the  current 
of  globules  in  these  minute  vessels,  Dr.  G  says 
that  he  has  observed  them  to  be  suddenly  arrested 
o  f  tholvl  t0  7  ce^,for  s°me  distance  along  the  course 

by  MuUerSnn  phenomenon  is  accounted  for 
by  Muller,  on  the  supposition  that  the  vessels  may 

fro?  bTV  Cor?/essed  by  slight  motions  of  the 
frog.  11ns  could  not  have  been  the  case,  said  Dr 
G  in  one  instance  which  he  recently  noticed' 
where  a  capillary  vessel  was  seen  to  pass  directly 

£rshir«,r,ri  ??  in  * 

repeatedly  to  run  jvr  globules  were  seen 

same  vessel  an  „  directions  in  the 

centre  of  the  cell  U  T*  each  other  in  the 
centre  oi  me  cell.  If  the  motion  of  the  blood 

in  the  capillaries  is  entirelv  rior,  j  .  a 
the  heart’s  action,  how  can  we  accou„“for“E 

L°rveS“erled  m  *-««  intte 

“  Other  evidences,  said  Dr.  G  of  +i,;a 
power  of  the  blood,  have  been  observed.  Haying 
removed  an  elongated  uvula,  a  few  days  since  th? 
most  transparent  portion  of  the  truncated  p 


was  placed  under  the  field  of  the  microscope. 
Upwards  of  halfanhour  after  thepartwas  exercised 
the  blood  was  seen  to  move  slowly  along  the 
capillary  vessels  :  and  yet,  the  precaution  was 
taken  to  keep  the  piece  moistened,  so  that'  the 
vessels  might  not  contract  from  drying. 

“Dr.  Carpenter  designates  this  motive  force  of 
the  blood,  the  ‘  capillary  power’  of  this  fluid ;  and 
he  believes  that  ive  are  furnished  with  all  the  proof 
that  can  be  needed  of  the  existence,  even  in  the 
highest  animals,  of  a  capillary  power,  which, 
though  usually  subordinate  to  the  heart’s  action, 
is  sufficiently  strong  to  maintain  the  circulation 
by  itself,  when  the  power  of  the  central  organ  is 
diminished.  But  the  term  which  he  employs, 
capillary  power,  is  evidently  inappropriate, 
inasmuch  as  this  power  remains  in  the  globules 
after  they  are  wthdrawn  from  the  capillaries. 
By  placing  a  drop  of  arterial  blood  upon  the  glass, 
and  examining  it  with  the  microscope,  the  globules 
will  be  seen  to  be  in  active  motion  for  several 
minutes  after  they  arc  withdrawn  from  the  artery  ; 
and  in  some  instances,  Dr.  G.  says  that  he  has 
observed  them  to  form  currents,  and  to  circulate 
regularly,  for  a  short  distance,  as  if  they  were 
still  in  the  capillary  vessels.  The  same  vital 
movements  may  be  observed  in  a  drop  of  the 
menstrual  fluid,  if  examined  immediately  after  its 
escape  from  the  vagina. 

“  These  experiments  may  tend  in  some  measure 
to  establish  the  theory  that  the  blood  is  endued 
with  a  vital  power  of  self  propulsion.” — N.  York 
Journ.  of  Med. 


FORMULA  FOR  MAKING  UNFERMENTED 
BREAD. 

By  Mr.  Henry  Deane. 

In  the  Leeds  Mercury,  of  February  17th  of  the 
present  year,  is  an  article,  by  Thomas  Smith,  M.D., 
of  Leeds,  entitled,  “  An  improved  and  more  whole¬ 
some  Mode  of  making  Bread  which  is  a  modi¬ 
fication  of  my  formula  long  before  mentioned.  He 
says,— 

“  In  the  treatment  of  various  chronic  maladies, 
particularly  dyspepsia  and  dyspeptic  phthisis,  I 
have  frequently  witnessed  considerable  advantage 
from  the  daily  use  of  unfermented  bread.  Permit 
me,  therefore,  to  make  your  readers  acquainted 
with  the  following  recipe  for  making  it 
5  lbs.  of  flour. 

§  ss.  (Apothecaries’ weight)  of  sesquicarbonate 
of  soda. 

3  ss.  of  sesquicarbonate  of  ammonia. 

3jv.  or  teaspoonfuls  of  salt. 

Mix  these  intimately  together,  and  then  add  the 
following  solution : — 

3 1.  or  2J  pints  imperial  of  cold  water. 

3  v.  of  hydrochloric  acid, 
this  bread  is  easily  made,  requires  little 
labour,  no  kneading,  or  time  for  the  dough  to  rise. 
It  costs  a  trifle  more  than  bread  made  with  yeast, 
but  has  the  advantage  of  keeping  longer  without 
becoming  mouldy  or  sour,  and  is  entirely  free 
from  any  bitter  or  unpleasant  taste,  which  not  un¬ 
frequently  occurs  in  bread  made  according  to  the 
ordinary  method. 

“  Its  dietetic  properties  are,  however,  of  the 
utmost  importance.  Bread  which  has  undergone 
the  panary  fermentation  is  exceedingly  liable,  in 
weak  stomachs,  to  turn  sour  and  produce  heart¬ 
burn  and  flatulency,  thus  deranging,  and  in  some 
measure  destroying,  the  perfect  assimilation  of 
nutritive  aliments.  But  bread  made  by  the  un- 
fermemed  process  is  free  from  these  baneful 
effects.  Its  daily  use  in  health  prevents  these 
symptoms,  and  it  is  capable  in  many  instances  of 
correcting  that  morbid  condition  of  the  stomach 
and  intestines  on  which  these  symptoms  depend. 
D  is  also  extremely  beneficial  in  assisting  to  re¬ 
store  the  biliary,  but  more  especially  the  renal, 
secretions  to  a  healthy  condition,  as  well  as  in  the 
treatment  of  various  cutaneous  eruptions  origi¬ 
nating  in  disorder  of  the  digestive  functions. 

The  salt  produced  in  this  manner  is  not  suffi¬ 
cient  to  flavour  the  bread,  therefore  an  additional 
quantity  is  ordered.  This,  however,  must  in  some 
measure  be  regulated  by  individual  taste. 


“  I  have  repeatedly  tried  the  different  formulae 
for  making  uufermented  bread,  and  have  satisfied 
myself,  from  numerous  experiments,  that  the  one 
I  now  recommend  will  be  found  to  answer  every 
purpose  in  producing  a  cheap,  palatable,  and 
wholesome  article  of  diet.  And  so  convinced  am 
I  of  its  superiority  over  fermented  bread  as  food 
for  children,  as  well  as  healthy  adults,  that  I  have 
banished  every  other  kind  from  my  table.” 

Soon  after  the  publication  of  my  mode  of 
making  this  kind  of  bread,  it  was  discovered  that 
the  proportion  of  acid  ordered  to  be  employed 
was  too  much  by  about  half  a  drachm  ;  giving 
the  bread  a  cold,  objectionable  flavour  to  many 
who  had  been  accustomed  to  fermented  bread. 
This  result  was  entirely  obviated  in  my  own  house 
and  amongst  a  few  personal  friends  and  acquain¬ 
tances  by  reducing  the  quantity  of  acid  by  thirty 
or  forty  minims. 

I  suspect  the  error  arose  partly  from  a  desire  to 
make  use  of  round  numbers,  for  the  sake  of  general 
convenience,  and  partly  from  the  circumstance  of 
the  soda,  from  some  cause,  requiring  more  acid  at 
one  time  that  at  another. 

It  would  appear,  therefore,  that  the  sesqui¬ 
carbonate  of  ammonia,  employed  by  Dr.  Smith, 
only  a  little  more  than  saturates  the  excess  of 
acid  not  neutralised  by  the  soda.  In  this  respect 
it  answers  a  useful  purpose ;  but  if  it  be  em¬ 
ployed  under  the  impression,  that  its  raising  effect 
on  the  bread  would  depend  principally  on  its 
volatility,  and  on  the  liberation  of  its  carbonic 
acid,  by  union  with  the  hydrochloric  acid,  as  is 
undoubtedly  the  case  in  this  instance,  it  does  not 
fulfil  the  intention  ;  and  I  should  think  its  place 
better  supplied  by  a  little  more  of  the  fixed 
alkali.  It  may  be  considered  necessary  to  have  a 
perfectly  neutral  bread  ;  and  as  there  will  always 
be  a  little  uncertainty  in  the  saturating  power  of 
the  soda  and  acid,  the  employment  of  the  volatile 
alkali  would  most  effectually  ensure  that  result. 
Thus  far  the  ammonia  may  be  an  improvement ; 
but  its  use  must  be  practically  inconvenient,  espe¬ 
cially  in  families  not  connected  with  a  druggist’s 
shop,  where  small  scales  and  weights,  and  fresh 
ammonia,  are  always  at  hand. 

How  far  the  use  of  sesquicarbonate  of  ammonia 
may  be  desirable  or  useful  for  the  purpose  of 
raising  this  kind  of  bread,  I  have  not  ascertained 
by  experiment;  but  judging  from  its  effects  upon 
fermented  bread,  various  kinds  of  cakes,  and 
pastry,  which  I  have  had  numerous  opportunities 
of  observing,  it  would  probably  make  the  bread 
eat  dry  and  harsh.  Much  excess  of  soda  will 
produce  a  similar  effect  in  unfermented  bread. 

It  appears  that  the  real  improvement  in  Dr. 
Smith’s  formula  is  in  the  circumstance  of  his 
neutralising  the  excess  of  acid,  and  making  a 
larger  quantity  of  bread  with  the  same  quantity 
of  acid  and  a  little  more  alkali  than  I  have  directed 
for  three  pounds  of  flour.  The  bread  thus  made 
is  uniformly  light  and  spongy  ;  it  is  less  likely  to 
possess  any  disagreeable  flavour,  because  the 
chemical  ingredients  are  more  diffused,  and  it  is, 
likewise,  more  economical. 

At  first  sight  it  seems  rather  singular  that  pro¬ 
portions,  which  do  not  appear  in  practice  to  evolve 
more  carbonic  acid  than  is  necessary  to  lighten 
three  pounds  of  flour,  when  made  into  bread, 
should  yet  be  quite  sufficient  to  render  five  pounds 
uniformly  light  and  spongy.  The  cause  appears 
to  be,  that  when  the  ingredients  are  mixed  with 
the  smaller  quantity  the  action  is  so  rapid  and 
violent,  that  by  far  the  larger  portion  of  carbonic 
acid  escapes  before  the  flour  is  converted  into  a 
mass  sufficiently  tenacious  to  retain  it.  On  the 
other  hand,  when  the  larger  quantity  is  employed, 
the  acid  is  necessarily  more  diluted  and  the  alkali 
more  diffused,  whereby  the  action  is  sufficiently 
impeded  to  enable  the  dough  to  become  sufficiently 
tenacious  before  the  full  action  between  them  can 
take  place.  That  this  is  the  true  state  of  the 
case,  and  that  the  improvement  is  attributable  to 
it  rather  than  to  the  ammonia,  I  have  satisfied 
myself  by  repeated  experiments,  and  have  been 
led  to  adopt  the  following  formula;  it  is  essen¬ 
tially  the  same  as  Dr.  Smith’s,  omitting  the 
ammonia  ;  but  instead,  employing  five  pounds  of 
flour,  and  increasing  the  quantity  of  soda  to  the 
saturating  point  of  the  acid  ordered  by  him ;  and 
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at  page  492,  vol  i.,  the  proportions  are  somewhat 
reduced,  to  admit  of  the  use  of  avoirdupois 
weight.  The  proportions  of  acid  and  alkali  are 
not  chemically  exact,  yet  sufficiently  so  for  all 
practical  purposes,  as  a  slight  excess  of  either 
cannot  be  very  unwholesome,  and  makes  no 
appreciable  difference  either  in  taste  or  appearance. 
If  the  acid  should  at  any  time  much  predominate, 
the  bread  will  be  acid,  and  eat  cold  and  un¬ 
pleasant  ;  if  the  alkali,  it  will  have  a  yellow 
tinge.  In  either  case  the  remedy  is  easy. 

Four  pounds  of  flour. 

Half  an  ounce  (avoirdupois  weight)  of  bicarbo¬ 
nate  of  soda. 

Four  and  a  half  fluid  drachms  of  hydrochloric 
acid  (sp.  gr.  FI 6). 

Quarter  of  an  ounce  of  common  salt. 

Forty  fluid  ounces,  or  two  pints  imperial,  of 
cold  water. 

To  be  mixed  as  before  directed. 

Many  persons  are  unsuccessful  in  their  attempts 
to  make  this  kind  of  bread ;  on  inquiry  it  has 
generally  appeared  they  had  the  dough  too  stiff, 
or  persisted  in  kneading  it  after  it  was  mixed, 
whereby  the  bread  is  made  heavy.  Ten  ounces 
of  fluid  must  be  used  to  each  pound  of  flour ; 
eleven  ounces  might  always  be  employed  without 
disadvantage,  for  a  deficiency  incurs  the  necessity 
for  too  much  labour  in  mixing,  by  which  the 
carbonic  acid  is  forced  out  and  lost. 

For  the  greater  convenience  and  safety  of  those 
who  may  wish  to  adopt  the  plan,  it  is  suggested 
that  the  acid  be  kept  diluted  (as  under)  to  such  a 
strength,  that  an  even  measure  may  be  taken  for 
each  quantity  of  soda  employed,  and  that  the  soda 
be  kept  weighed  in  packets  ready  for  use. 

Acid,  twenty-six  measures ;  water,  forty- six 
measures ;  forming,  when  mixed,  seventy-two 
measures  of  diluted  acid.  Of  this  diluted  acid, 
use  one  and  a  half  fluid  ounce  to  each  half  ounce 
of  soda,  &c. — Pharmaceutical  Journal. 


ON  THE  ABSORPTION  OF  IODINE. 
By  Dr.  Leon  Brousse. 


The  numerous  experiments  to  which  M.  Orfila 
has  devoted  himself,  have  led  him  to  establish  that 
the  cutaneous,  mucous,  and  serous  membranes, 
and  the  cellular  tissue,  are  capable  of  absorb¬ 
ing  soluble  substances  with  which  they  are 
put  in  contact.  Guided  by  the  conclusions  of 
this  celebrated  toxicologist,  I  have  been  led  to 
seek  for  iodine  in  the  urine  of  subjects  afflicted 
with  hydrocele,  to  whom  an  iodised  injection  had 
been  administered. 

The  following  is  a  detail  of  facts  : — 

A  Spaniard,  aged  about  40  years,  afflicted  with 
hydrocele,  was  on  the  20th  of  May,  1842,  at  nine 
a.m.,  injected  with  a  solution  made  with  60 
grammes  of  tincture  of  iodine  to  240  grammes  of 
distilled  water.  In  the  afternoon,  I  treated  his 
urine  by  starch,  nitric  acid,  and  chlorine;  I  did 
not  obtain  any  evident,  colouration.  On  the  21st, 
1  treated  in  the  same  manner,  the  urine  which  lie 
passed  during  the  night,  and  I  obtained  an 
abundant  precipitate  of  iodide  of  starch.  The 
quantity  of  iodine  in  the  urine  increased  until  May 
25,  at  which  time  a  few  drops  were  sufficient  to 
give  a  very  evident  reaction.  On  the  26th  the 
quantity  of  iodine  began  to  diminish  until  the 
20th  of  June,  when  I  could  recognise  the  existence 
of  iodine  in  the  urine,  only  by  the  following 
process  : — I  treated  the  urine  by  potassa,  and  then 
evaporated  the  liquid  to  carbonisation ;  I  main¬ 
tained  the  carbonised  substance  which  resulted 
from  it  at  a  dull  red  heat,  for  ten  minutes,  in  a 
porcelain  crucible;  I  afterwards  pulverised  it, 
and  treated  it  by  boiling  distilled  water,  and 
filtered  it;  and  then  acting  on  a  colourless  liquid, 
by  means  of  starch,  nitric  acid  and  chlorine,  I  was 
enabled  to  obtain  a  very  evident  reaction;  but  the 
colouration  of  the  liquid,  instead  of  being  blue,  was 
violet.  I  thought  I  should  be  able  in  this  opera¬ 
tion  to  dispense  with  treating  the  liquid  by 
hydrosulphuric  acid,  in  order  to  make  the  iodate 
of  potassa  pass  to  the  state  of  iodide  of  potassium  ; 
for  I  thought  that  the  action  of  the  carbonised’ 
matter  at  a  high  temperature  would  produce  this 
effect.  On  the  27 th  of  Jupe,  the  principal  stjrgeop, 


seeing  that  the  scrotum  still  contained  much 
liquid  and  that  it  did  not  diminish  in  bulk,  decided 
on  making  a  puncture  with  the  lancet,  and  a 
bloody  fluid  escaped.  Being  desirous  of  ascer¬ 
taining  -whether  iodine  existed  in  this  liquid,  I 
treated  it  by  potassa  as  above,  and  obtained  an 
evident  precipitate  of  iodide  of  starch,  of  a  blue 
colour. 

I  have  had  numerous  opportunities  of  examining 
the  urine  of  patients  who  have  been  cured  of 
hydrocele  by  iodised  injections,  and  I  have  always 
easily  found  iodine  in  the  urine,  especially  on  the 
third  or  fourth  day  after  the  operation. 

All  the  blue  precipitates  which  l  obtained  in 
the  preceding  reactions  were  evidently  due  to 
iodide  of  starch;  for,  having  placed  them,  one 
after  the  other,  in  a  tube  with  peroxide  of 
manganese  and  sulphuric  acid,  and  having  closed 
this  tube  with  a  cork  furnished  with  a  tube,  con¬ 
taining  a  drop  of  solution  of  starch,  under  the 
influence  of  heat,  I  have  seen  this  drop  of  starch 
rapidly  turn  blue,  and  furnish  a  precipitate  of 
iodide  of  starch. 

May  it  not  be  concluded  from  these  facts — 

1 .  That  when,  for  the  cure  of  hydrocele,  an 
iodised  injection  is  administered,  a  great  quantity 
of  iodine  is  precipitated  in  the  tunica  vaginalis  by 
the  contact  of  this  organ  ;  and  that  notwithstand¬ 
ing  all  the  care  which  may  be  taken  to  make  the 
injected  liquid  go  out,  there  always  remains  a 
large  quantity  of  this  metalloid  in  the  cavity  which 
was  the  seat  of  the  hydrocele  ? 

2.  That  probably  this  iodine,  under  the  influence 
of  the  plastic  fluid  secreted  by  this  serous  mem¬ 
brane,  passes  to  the  state  of  iodic  and  hydriodic 
acids,  and  that  it  is  in  this  state  that,  dissolved, 
it  is  carried  into  the  torrent  of  the  circulation 
and  thence  into  the  urine  ?  The  existence  of 
sodium  in  the  state  of  chloride  in  the  morbid 
secretion  of  the  tunica  vaginalis,  favours  the  solu¬ 
tion  of  the  iodine ;  but  it  seems  to  me  to  oppose 
this  metalloid  passing  to  the  state  of  iodate  of  soda 
and  iodide  of  sodium. 

3.  That  the  conversion  of  iodine  into  iodic  and 
hydriodic  acids  and  ils  absorption  must  be  very 
slow  ?  since  thirty-eight  days  after  the  operation, 
I  have  been  able  to  detect  iodine  in  the  liquid 
extracted  directly  from  the  tunica  vaginalis. 

4.  That  it  is  very  probable  that  if,  with  a  criminal 
intention,  a  solution  of  arsenious  acid,  or  of  any 
other  poisonous  substance,  were  injected  into  the 
tunica  vaginalis,  the  nature  of  the  injected  poison 
might  be  detected  in  the  urine,  even  if  the  victim 
did  not  die. 


Artificial  Production  of  Black  Lead. — 
On  demolishing  the  interior  brickwork  of  the  iron 
furnaces  at  Niederbronn  (Lower  Rhine),  while 
the  furnaces  were  still  hot,  a  shower  of  sparks,  or 
of  charcoal  dust,  had  sometimes  been  observed  to 
escape  from  the  crevices.  On  examining  whence 
the  sparks  proceeded,  they  were  found  to  come 
from  deposits  of  carbon  amongst  the  stones  of  the 
fabric.  This  carbon  appears  to  have  entered  the 
finest  fissures  in  a  state  of  vapour,  and  to  have 
been  deposited  either  in  amorphous  fragments,  or 
in  balls,  the  centres  of  which  were  amorphous, 
while  the  outer  parts  were  radiated,  and  the  sur¬ 
face  covered  with  stalagmitic  tubercles.  This 
matter  has  all  the  properties  of  plumbago.  It 
burns  completely  away,  leaving  only  a  trace  of 
oxide  of  iron.  It  must  have  arrived  at  its  position 
in  a  gaseous  state,  and  appears  to  explain  the 
origin  and  formation  of  plumbago,  which  would 
hence  appear  to  be  nothing  more  than  carbon 
sublimed  from  deposits  of  anthracite  by  heat 
arising  from  the  proximity  of  igneous  rocks. — 
Polytechnic  Review. 

Pills  and  Boluses  of  Copaiba. —To  form 
balsam  of  copaiba  into  pills  and  boluses.  J.  F.  R. 
Simon  recommends  wax.  He  employs  the  fol¬ 
lowing  proportions,  which  have  been  very  generally 
adopted  : —  For  pills :  liquified  white  wax,  one 
drachm  ;  balsam  of  copaiba,  two  drachms  ;  pow¬ 
dered  cubebs,  three  drachms.  For  boluses  :  liqui¬ 
fied  white  wax,  one  drachm;  copaiba  balsam, 
three  drachms;  powdered  cubebs,  six  drachms. — 
Archiv  der  Pharm. 


ON  THE  QUANTITY  OF  ATMOSPHERIC 

AIR  NECESSARY  FOR  THE  COMPLETE 
COMBUSTION  OF  COAL. 

By  Mr.  A.  Murray. 

The  practical  recommendations  given,  were,  that 
the  supply  of  air  should  be  as  free  as  possible ;  the 
entrance  into  the  ashpit  should  not  be  less  than 
one-fourth  part  of  the  area  of  the  fire-grate  ;  the 
depth  of  the  ashpit  should  be  about  two  feet  and 
a  half,  no  advantage  being  found  to  result  from 
its  being  deeper  :  the  space  between  the  fire-bars 
should  be  7-16th  inch,  but  that  depth  should  be 
regulated  by  the  kind  of  coal  used  ;  for  any  kind 
of  coal  it  should  not  be  less  than  3-8th  inch,  nor 
more  than  half-inch  ;  the  fire-bars  were  recom¬ 
mended  to  be  made  as  thin  as  was  consistent  with 
their  required  strength ;  half  an  inch  in  width 
had  been  found  to  be  a  good  proportion.  The 
space  in  the  furnace  above  the  fire-bars  was  re¬ 
commended  to  be  made  large,  about  three  cubic 
feet  to  each  superficial  foot  of  fire-grate,  when 
such  an  amount  could  be  obtained.  The  proper 
area  of  the  flue  was  next  considered  with  refer¬ 
ence  to  the  bulk  of  the  products  of  combustion 
and  their  velocity,  showing  that  the  area  requisite 
for  the  quantity  chemically  required  was  found  to 
be  much  too  small,  and  that  in  practice  it  should 
not  be  less  than  two  square  inches  for  the  products 
of  combustion  from  each  pound  of  coal  consumed 
in  the  grate  per  hour.  Taking  a  furnace  in  which 
thirteen  pounds  of  coal  were  burned  on  each 
square  foot  of  fire-grate  per  hour  (which  was 
stated  to  be  a  usual  rate  of  combustion  in  steam 
boilers),  the  area  of  the  flue  to  every  superficial 
foot  of  the  grate  would  be  twenty-six  square  inches. 
The  area  of  the  chimney  was  recommended 
to  be  three-fourths  of  that  of  the  flue.  The  mode 
of  conducting  the  flue  to  the  chimney,  and  the 
angles  formed  in  its  passage,  were  also  considered. 
The  time  occupied  by  the  gases  in  passing  through 
the  flues  of  a  boiler,  from  the  instant  of  their 
generation  to  that  of  their  reaching  the  chimney, 
was  shown  not  to  be  of  importance,  provided 
that  the  incalescent  gases  were  to  be  subdivided, 
that  all  the  particles  were  brought  into  contact 
with  the  boiler,  and  were  made  to  part  with  their 
caloric,  as  was  the  object  in  the  construction  of 
locomotive  and  other  tubular  boilers.  The  amount 
of  heating  surface  recommended  was  in  the  pro¬ 
portion  of  eighteen  square  feet  to  each  foot  of 
fire-grate  where  the  combustion  was  carried  on  at 
the  rate  of  131b.  per  square  foot  per  hour,  though 
a  larger  amount  might  be  employed  in  land- 
boilers,  where  there  was  no  objection  against 
cooling  down  the  products  of  combustion  in  a 
greater  degree.  The  principles  were  stated  to 
be  applicable  to  all  kinds  of  boiler,  used  either 
for  land  or  for  marine  purposes. — Athenceum . 


On  Solanine. — M.  Baumann  undertook  a  se¬ 
ries  of  long  and  interesting  experiments  on  sola- 
nine,  and  the  results  which  he  has  obtained,  as 
well  as  those  already  published  by  other  observers, 
have  led  him  to  the  following  conclusions  : — 1st, 
Solanine  is  found  in  the  potatoe.  2nd,  it  exists  in 
the  stalks  and  leaves  of  the  potatoe,  as  well  as  in 
that  of  most  plants  of  the  family  Solanaccee.  3rd, 
It  is  met  with  in  greater  quantity  in  the  germs,  in 
smaller  quantity  in  the  stalks  and  leaves,  and  the 
tubercles  contain  the  least  of  all.  4,  by  boiling 
potatoes  in  water,  the  solanine  is  at  least  partially 
eliminated.  5,  Wakenroder’s  method  appears  to 
be  the  best  for  the  extraction  of  solanine.  6, 
Solanine  forms  with  the  acids  salts  which  are  partly 
crystallisable,  and  partly  amorphous ;  many  of 
them  have  a  great  tendency  lo  be  converted,  by 
the  contact  of  water,  into  acid  and  basic  salts : 
this  effect  especially  lakes  place  with  the  amor¬ 
phous  salts.  7,  Solanine,  as  well  in  substance  as 
in  the  solid  state,  acts,  even  in  small  doses,  in  a 
very  energetic  manner  on  the  animal  organism  ; 
but,  if  it  is  rejected  by  vomiting,  it  does  not  leave 
any  bad  consequences.  8,  It  should  not  be  ranked 
among  the  alkaloids,  which  act  in  a  lethal  manner, 
although  in  certain  circumstances  it  may  do  so. 
— Achiv  der  Pharmacie,  and  Chemist. 
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CHEMICAL  PREPARATIONS. 

FORMULjE  for  some  IROCHISCI. 

Br  M.  Schmitz. 

Trochisci  Althaa. — R  Rad.  Alth.  Pulv.,  3  ij. ; 
Rad.  Glycyrrhiz.,  3SS. ;  Rad.  Iridis,  |j.;  Sacch. 
Albi.,  lbij. ;  Mucil.  Tragac.,  q.  s. 

Trochisci  Bechici  (according  to  Vigmer)  R 
Succ.  Glycyrrh.  Pulv.,  1  xx. ;  P.  Gum.  Acacia, 
§v. ;  P.  Sacch.  Alb.,  Jxx.;  Opii  pulver.  gr. 
lxxxiv. 

Mix  with  about  lOoz.  of  water  to  form  a  mass,' 
from  6  drms.  of  which  thirty  lozenges  are  to  he 
made. 

Trochisci  Catechu. — Be  P-  Catechu,  3  vij. ; 
Rad.  Iridis,  9ij. ;  P.  Sacch.  Alb.,  jiij. ;  01.  Rosar., 
Miv. :  Mucil.  Tragac.,  q.  s. 

Either  2-grain  pills  or  small  lozenges  are  to  be 
made  from  this,  and  sprinkled  with  powdered 
violet-root.  The  oil  of  roses  may  be  replaced  by 
oil  of  cloves,  cinnamon,  or  peppermint. 

Trochisci  Gummi. — Be  P-  Acacias  Gum.  Sacch. 
Albi,  aa.,  Jiv.j  Aq.  Rosas,  3ix. 

The  latter  may  be  replaced  by  4  drops  of  oil  of 
roses  and  water,  or  by  orange-flower  water.  It  is 
best  not  to  mix  up  more  of  this  than  the  quantity 
stated,  because  the  gum  very  quickly  becomes 
dry. 

Trochisci  Ipecacuanha . — R  P.  Rad.  Ipec.,  3x. ; 
Sacch.  Alb.,  3  xxiv. ;  P.  Catechu,  §ss. ;  Mucil. 
Tragac.,  q.  s. 

An  ounce  of  these  lozenges  contains  30  grs.  of 
ipecacuanha,  and  each  one  weighing  5  grs.  5  gr.  of 
the  root. 

Trochisci  Rhei. — R  p,  Rhei,  §  ss.  ;  Sacch. 
Alb.,  3VSS. ;  01.  Menth,  Pip.,  M.  xij . ;  Aq.  Menthas 
Pip.,  q.  s. 

Trochisci  Strumales. — Be-  Sacch,  gross,  pulv., 
3xxx.  ;  Aq.  Rosae,  Jiv.  ;  ad  consist.  Trochiscor. 
coque,  et  abigne  remove,  dein  addepulv.  sequent., 
3‘ij-+3vj.:— 

R  Spongias  ustse,  5  iv.  ;  Oss.  Sepise,  Lapid. 

Spongiae  aa,  Jij. ;  Nuc.  Gallar.,  Cinnam.  ft., 

§j.;  M.  P.  Pulv.  subtiliss.  Fiant  Trochisci 
secund.  artem. 

Trochisci  de  Vichy. — R  P.  Sodae  Bicarb., 
9xvj. ;  Sacch.  Albiss.,  Jxvj. ;  Mucil.  e  Tragac 
pulv.,  ^ss. ;  Aq.  Comm.,  3xj-ut  ft-  Trochisci. 

The  most  various  recipes  exist  for  these 
lozenges.  The  above  is  said  to  have  been  deduced 
from  the  analysis  of  true  Tablettesde  Vichy.  They 
are  rendered  aromatic  by  the  addition  of  balsam 
of  Tolu,  oil  of  peppermint  (gtt.  vi.),  and  mixing 
with  orange-flower  water. 

Trochisci  effervescentes. — 

Troch.  Acidi.  Troch.  Alkalini. 

R  P.  Acid.  Citric.,  ^iv.  R  P.  Sodae  Bicarb,.  Jiv. 

Sacch.  Albi,  ^viij.  Sacch.  Albi,  Jviij. 

01.  Citr.,  M.  xij.  Muc,  Trag.,  q.  s. 

Mucil.  Trag.,  q.  s. 

The  acid  lozenges  become  moist,  and  must 
therefore  be  preserved  in  stoppered  bottles. 

Troschisci  Cinchona. — R  Extr.  Cinch,  flav., 
f)iv. ;  P.  Cort.  Cinch.,  Bviij. ;  P.  Sacch.  Alb., 
lbj. ;  Aq.  font.,  §  vj. 

Precipitation  of  Morphia  from  Tincture  of  Opium 
by  Ammonia. 

As  is  well  known,  tincture  of  opium  and  Liq. 
Ammonia  anisatus  are  frequently  prescribed  in 
combination.  M.  Reinsch  observed,  that  such  a 
mixture,  after  standing  for  twenty-four  hours,  de¬ 
posited  morphia  in  the  crystalline  form  ;  this  may 
be  prevented  by  the  addition  of  alcohol. 

[The  carbonate,  or  the  aromatic  spirit  of  am¬ 
monia,  which  are  more  frequently  ordered  in  this 
country,  produce  the  same  decomposition. — Ed. 
Chem.  Gaz .] 

Extr  actum  Tar  ax  a  ci. 

Dr.  Bley,  who  has  made  some  comparative  ex¬ 
periments  on  this  extract,  states  that  he  obtained, 
in  the  spring,  from  32lbs.  of  fresh  root  with  the 
green  parts,  by  pressure  lOoz.,  by  infusion  18oz., 
by  decoction  19oz.  of  extract;  in  autumn,  from 
fresh  roots  with  the  green  parts,  by  infusion,  37oz.  ; 
and  from  13£lbs.  of  dry  roots  (equal  to  401bs.  of 
fresh),  by  infusion  38oz.  of  extract.  The  extracts, 
prepared  in  the  spring  were  all  brown,  of  the  pe¬ 
culiar  odour  and  bitter  saline  taste  ;  the  extracts 
prepared  in  the  autumn  were,  on  the  contrary, 


yellowish-brown,  and  possessed  a  sweetish  odour 
and  taste.  On  solution  in  water,  the  extracts 
prepared  in  spring  deposited  much  less  inuline 
than  those  made  in  autumn.  The  extract  obtained 
by  pressure  is  most  active,  but  is  also  the  deafest ; 
the  infusion,  over  which  the  decoction  has  no  ad¬ 
vantage,  is  preferred.  Perhaps  it  would  be  best 
first  to  express  the  plant,  then  to  infuse  the  resi¬ 
due  in  a  little  hot  water  for  a  few  hours,  to  express 
again  and  to  proceed  as  usual. 

Decomposition  of  the  Golden  Sulphur  et  of  Anti¬ 
mony  by  Light. 

M.  Ingenohl  has  observed,  that  carefully,  pre¬ 
pared  golden  sulphuret,  which  has  been  quickly 
dried  in  a  shady  place,  keeps  for  a  long  time  in 
dark  vessels  undecomposed,  but  becomes  paler 
when  exposed  to  light,  and  then  yields  on  analysis 
an  amount  of  oxide  of  antimony  and  sulphuric 
acid.  Wackenroder  confirms  this  observation, 
and  likewise  that  of  Otto,  that  the  precipitated 
golden  sulphuret  always  contains  an  amount  of 
oxide  when  dried  by  exposure  to  the  air.  The 
preparation  precipitated  from  the  sulphuret  of 
antimony  and  sodium  does  not  undergo  so  remark¬ 
able  a  decomposition  by  light. 

Heusler’s  Charta  Vesicatoria. 

Yellow  wax,  3  iss  ;  oil  of  cantharides,  3] . ; 
spermaceti,  3vj-»  larch  turpentine,  3ij->  are 
melted  together,  and  the  mass  when  nearly  cold  is 
spread  upon  paper  with  a  spatula.  The  following 
plaster,  likewise  spread  on  paper,  is  recommended 
for  confining  it  to  the  intended  place  Lead 
plaster,  Jvj. ;  purified  rosin,  yellow  wax,  olive 
oil,  of  each  3ij ;  turpentine,  3  v.  Mix. — Chemical 
Gazette. 


Action  of  Sulphuretted  Hydrogen  Gas  on 
Perchloride  of  Sulphur,  by  M.  Cfievet. — 
When  a  slow  current  of  olefiant  gas  is  passed 
through  perchloride  of  sulphur,  SCI,  (or  rather 
S*  Cl  +  s  Cl,)  exposed  to  the  sunlight,  vapours 
of  the  protochloride  of  elayle  are  first  given 
off.  If  the  chloride  is  then  gradually  heated, 
its  yellow  colour  changes  into  a  red,  it  be¬ 
comes  thick,  and  smells  strongly  and  perma¬ 
nently  of  a  mixture  of  blackberries  and  rasp¬ 
berries.  It  has  at  first  a  sweetish,  and  subse¬ 
quently  acrid  taste  ;  after  twenty-four  hours  it 
deposits  brown  acicular  crystals,  which  are  inso¬ 
luble  in  water,  alcohol,  and  ether;  the  alcohol, 
however,  removes  a  little  of  a  red  oily  liquid, 
which  remains  behind  on  evaporation  of  the  spirit. 
The  crystals  are  then  of  a  chocolate-brown,  but 
they  become  colourless  on  paper,  which  absorbs  a 
very  volatile  oil ;  the  crystals  readily  ignite,  and 
burn  with  a  luminous  flame,  diffusing  the  odour 
of  sulphurous  acid.  Sulphuric  acid  does  not  alter 
them,  but  caustic  potash  is  coloured  yellow  by 
them,  and  leaves  a  yellow,  solid,  but  viscid 
residue,  which,  like  the  solution,  has  the  odour  of 
cucumbers.  The  red  liquid,  from  which  the  crys¬ 
tals  have  deposited,  separates,  on  being  mixed 
with  water,  into  two  portions,  one  of  which  floats 
on  the  surface,  while  the  other  subsides  to  the 
bottom.  Alcohol  dissolves  a  portion  of  it ;  water 
precipitates  from  the  solution  a  dark  red  powder  ; 
on  evaporation,  a  red  liquid  remains  apparently 
unaltered.  If  the  red  liquid  is  heated  in  a  retort, 
a  yellow,  volatile,  oily  product  is  obtained,  which 
possesses  a  very  persistent,  acrid,  and  intense 
odour.  Chloride  of  sulphur  gives,  with  petroleum 
and  purified  oil  of  turpentine,  a  tenacious  black 
mass  and  a  reddish  brown  liquid,  which  are  per¬ 
fectly  distinct  frem  the  substances  employed  ;  the 
reaction  is  very  violent,  muriatic  acid  being  dis¬ 
engaged. — Berzelius’s  Jahresebricht  and  Chemical 
Gazette. 

Janius’  Perpetual  Blister.  —  Cantharides, 
sixty  parts ;  euphorbium,  thirty  parts ;  pulverise 
and  incorporate  warm  in  360  parts  of  turpentine. 
Add  mastic,  360  parts.  Stir  until  perfectly  cold. 
The  following  formula  is  also  pointed  out : — Mastic, 
ninety  parts  ;  turpentine,  ninety  parts;  wax, 
thirty  parts.  Melt,  and  add  cantharides,  in  fine 
powder,  thirty -seven  parts;  euphorbium,  fifteen 
parts.  Mix  intimately.— Journal  de  Chimie  Me¬ 
dicate  and  Chemist , 


ON  THE  MEDICINAL  MIXTURES 
EMPLOYED  AS  STYPTICS. 

By  Dr.  Gottschalk. 


Dr.  Gottschalk  thinks  that  a  medicinal  mixture 
can  act  as  a  styptic  only  when  it  is  not  applied  in 
the  liquid  form.  “  He  has  demonstrated,”  he 
says,  “  that  vegetable  astringents  do  not  merit 
this  denomination,  that  they  are  not  in  reality 
astringents  properly  so  called,  because  if  they  tan 
the  tissues  they  give  rise  to  a  chemical  combina¬ 
tion  which  is  accompanied  by  a  thickening  and 
not  by  a  contraction  of  those  tissues.”  This  ex¬ 
perimentalist  has  made  several  trials  with  portions 
of  intestine  and  pieces  of  liver  which  he  allowed 
to  remain  for  five  days  in  solutions  of  sulphate  of 
copper,  sulphate  of  zinc,  sulphate  of  iron,  acetate 
of  lead,  crystallised  alum,  calcined  alum,  sul¬ 
phuric  acid,  hydrochloric  acid,  nitric  acid,  and 
creosote.  The  results  which  he  obtained  in  these 
experiments  led  him  to  the  following  conclu¬ 
sions  : — 

1st.  The  strongest  styptics,  alum,  acetate  of 
lead,  and  sulphate  of  copper,  lose  their  styptic 
virtue  when  they  aie  employed  in  the  liquid  form. 

2nd.  The  liquid  form  is  opposed,  on  the  one 
hand,  to  the  contraction  of  the  tissues  ;  on  the 
other  hand,  it  gives  rise  to  a  softening  of  the  ani¬ 
mal  substance,  and,  consequently,  it  facilitates 
imbibition,  impregnation,  the  thickening,  and  en¬ 
largement  of  the  tissues,  and  it  thus  diminishes  the 
tendency  to  destructibility. 

3rd.  The  acids  employed,  except  nitric  acid, 
do  not  possess  any  styptic  property;  but  they 
possess  the  property  of  rendering  the  tissues 
thicker. 

Dr.  Gottschalk,  in  extending  his  investigations 
to  the  decoctions  of  oak,  rhatany,  tormentilla,  and 
nutgalls,  in  which  he  steeped  for  eight  days  dried 
pieces  of  intestines,  and  for  five  days  pieces  of 
sclerotica,  cornea,  and  conjunctiva  of  the  ox  in 
the  fresh  state,  arrived  at  the  following  conclu¬ 
sions  : — 

1.  None  of  the  astringents  indicated  merit 
this  name  when  they  are  employed  under  a  form 
which  prevents  them  from  removing  water  from 
the  tissues  which  are  found  in  contact  with  them. 

2.  They  are  so  much  the  less  astringent,  as  in 
the  liquid  form  they  penetrate  deeply  into  the 
tissues,  and  as  they  consequently  produce  thick¬ 
ening  and  enlargement. 

3.  If  we  omit  the  principles  which,  like  strych¬ 
nia,  determine  contraction,  in  consequence  of 
their  action  on  the  nervous  system,  there  remain 
as  agents  of  styptic  medication  only  the  medicines 
called  exsiccants  and  refrigerants. —  Chemist. 


Best  Mode  of  Obtaining  the  Bitter  Prin¬ 
ciple  of  Wormwood,  by  M.  Righini. — Take 
of  extract  of  wormwood,  made  with  proof  spirit, 
one  part ;  distilled  water,  twenty-four  parts  ;  rub 
down  the  extract  with  the  water  in  a  mortar,  then 
filter  the  mixture,  and  having  put  the  clear  liquor 
into  a  matrass,  add  purified  and  finely  powdered 
animal  charcoal,  six  parts  ;  close  the  mouth  of  the 
matrass,  and  heat  it  in  a  water-bath  for  half  an 
hour  ;  after  which,  having  prepared  a  filter  con¬ 
taining  another  six  parts  of  powdered  animal 
charcoal,  well  washed  with  boiling  water,  pour  the 
solution  of  the  extract  over  this,  and  cover  the 
filter  to  preserve  the  solution  from  the  action  of 
the  atmospheric  air.  The  liquor  which  passes 
through  the  filter  will  be  perfectly  transparent  and 
insipid,  and  is  to  be  rejected  as  useless.  The  fil¬ 
tration  being  terminated,  collect  the  charcoal, 
which  contains  the  whole  of  the  bitter  of  the 
wormwood,  and  treat  it  with  pure  spirit,  sp.  gr. 
0835,  in  quantity  double  the  weight  of  the  sub¬ 
stance  operated  upon.  The  bitter  principle  will  be 
obtained,  dissolved  in  the  spirit,  by  filtration,  and 
the  greater  part  of  the  spirit  may  be  recovered  by 
distillation  in  a  water-bath.  The  residue  of 
this  joperation,  concentrated  to  any  required 
degree,  constitutes  the  pure  bitter  of  wormwood. 
The  bitter  matter  of  wormwood  is  a  tonic  agent 
of  great  energy,  and  entirely  free  from  acrimony. 
It  contains  nothing  stimulating,  for  even  in  large 
doses  it  does  not  accelerate  the  circulation  or  raise 
I  the  animal  heat. — Journal  de  Chimie  Medicate: 
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Antidote  for  Arsenic ;  Hydrochlorate  of  Morphia . 151 
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PROGRESS  OF  CHEMISTRY. 
By  M.  J.  Berzelius. 


ANALYTICAL  CHEMISTRY. 

Experiments  with  Iodine. — M.  Steinberg  lias 
shewn  that  we  may  obtain  a  very  distinct  reaction 
of  iodine  in  a  solution  which  contains  so  small  a 
quantity  of  this  substance  as  to  be  inappreciable 
to  any  other  test,  by  plunging  into  it  a  piece  of 
platinum  wire  smeared  with  a  thick  solution  of 
starch,  and  which  serves  as  the  positive  electrode 
to  the  electric  current  -which  traverses  it.  The 
electric  current  is  the  most  delicate  reagent  for 
discovering  the  smallest  quantity  of  an  ioduret, 
in  the  same  -way  as  the  ioduret  of  potassium 
is  the  most  sensitive  reagent  for  showing  the 
existence  of  the  most  feeble  hydro-electric  cur¬ 
rent. 

Determination  of  Carbonic  Acid. — Count  Schaff- 
gotsch  has  proposed  a  new  method  for  determining 
the  quantity  of  carbonic  acid  contained  in  the 
solid  carbonates.  Some  borax  is  to  be  melted  in 
a  platinum  crucible,  of  which  the  weight  is  pre¬ 
viously  known  ;  having  reduced  it  into  the  glassy 
state,  it  is  to  be  kept  liquid  so  long  as  it  decreases  in 
weight ;  we  are  then  to  determine  the  weight  of 
the  crucible,  with  the  glass  which  it  contains.  In 
the  next  place,  introduce  into  the  crucible  a  quan¬ 
tity  of  the  pulverised  and  well-dried  carbonate, 
not  exceeding  a  sixth  part  in  weight  of  the  vitri¬ 
fied  borax,  and  heat  it  until  the  latter  is  again  re¬ 
duced  to  a  state  of  fusion;  the  carbonic  acid  is 
gradually  driven  off  without  effervescence,  the 
base  becomes  dissolved,  and  the  fusion  is  to  be 
continued  till  the  weight  of  the  mass  is  fixed.  If 
the  substance  operated  on  contain  water,  this 
latter  is  to  be  determined  by  a  particular  process, 
and  we  must  then  subtract  the  quantity  of  water 
from  the  loss  of  weight  sustained  by  the  crucible 
in  the  foregoing  experiment.  This  method  appears 
to  be  both  convenient  and  precise  ;  and,  in  fact, 
it  has  been  proved  by  the  analysis  of  several 
known  carbonates.  1  may  here  observe  that  Ice¬ 
land  spar  has,  with  the  author,  furnished  44’  1 2 
to  44‘16  per  cent,  of  carbonic  acid — a  proportion 
superior  to  that  obtained  by  MM.  Erdmann  and 
Marchand,  by  means  of  artificial  carbonate  of 
lime — but  which  is  rather  less  than  that  procured 
by  myself  from  the  latter  substance,  viz. :  44'24 
to  44'37  per  cent. 

To  separate  Lime  from  Magnesia. — M.  Hock- 
stetter  has  made  some  experiments  for  the  pur¬ 
pose  of  rendering  more  exact  the  method  which 
was  indicated  by  me  (third  edition  of  my  Traite 
de  Chimie,  tom.  x.,  70)  to  separate  lime  from  mag¬ 
nesia,  when  in  the  state  of  chloruret,  by  means  of 
oxide  of  mercury.  He  attempted  to  boil  a  weak 
solution  of  chloruret  of  lime  with  oxide  of  mercury, 
and  found  that  a  notable  quantity  of  chloruret  of 
mercury  was  formed,  whilst  the  hydrate  of  lime 
separated  and  became  converted  into  a  carbonate 
at  the  expense  of  the  air ;  this  latter  circum¬ 
stance  led  him  to  declare  my  method  to  be  in¬ 
exact.  I  have  but  one  observation  to  make  on 
this  point,  namely :  that  this  experiment  has  no 
relation  with  the  method  which  I  have  indicated. 
This  consists  in  mixing  a  concentrated  solution  of 
chloruret  of  lime,  which  may  contain  chloruret  of 
magnesia,  with  oxide  of  mercury,  evaporating  it  to 
dryness,  and  then  carrying  it  to  a  red  heat,  so  as 
completely  to  drive  off  all  the  mercury.  Water 
then  dissolves  a  little  basic  chloruret  of  lime,  and 
the  magnesia  remains  insoluble. 

New  Method  of  precipitating  Metals  combined 
with  Sulphur. — M.  Himly  has  pointed  out  a  new 
method  for  precipitating  the  metallic  sulphurets 
without  employing  sulphuretted  hydrogen.  It 
consists  in  mixing  the  metallic  solution  with  the 
dithyonite  of  soda,  Na  S;  the  latter,  in  the 
majority  of  cases,  produces  no  precipitate;  but  if 
Ave  add  to  it  hydrochloric  acid,  the  metallic  sul¬ 
phuret  is  immediately  precipitated.  The  arsenic 
acid,  for  instance,  in  an  alkaline  arseniate,  is  imme¬ 
diately  reduced  in  this  manner.  All  the  metals 
Avhich  are  precipitated  by  sulphuretted  hydrogen 
are,  in  like  manner,  liberated  in  this  operation  ; 
cadmium  and  bismuth,  however,  are  exceptions. 
M.  Himly  proposes  to  institute  further  researches 


as  to  the  degree  of  exactitude  presented  by  this 
method  as  a  means  of  separation.  It  has  an  ad¬ 
vantage,  inasmuch  as  we  avoid  the  disagreeable 
odour  and  the  slow  precipitation  occasioned  by 
sulphuretted  hydrogen ;  but,  on  the  other  hand, 
the  dithyonite  precipitates  the  metallic  sulphuret 
all  at  once,  and  combined  Avith  a  quantity  ot  sul¬ 
phur,  varying  according  to  the  excess  of  dithyo¬ 
nite  employed,  Avhich  is  Avholly  decomposed  into 
sulphur  and  sulphurous  acid,  which  are  set  tree  in 
the  liquor.  The  portion  Avhich  serves  to  precipi¬ 
tate  the  metallic  sulphuret,  is  converted  into  sul¬ 
phuric  acid,  by  the  dithyonous  acid  exchanging  an 
atom  of  sulphur  for  one  of  oxygen. 

Determination  of  Copper  in  the  Solution  of  a 
Salt  of  that  Metal. — M.  Levol  has  made  an  im¬ 
portant  improvement  on  the  method  of  M,  Fuchs, 
for  the  purpose  of  determining  the  copper  in  the 
solution  of  a  per-salt  of  that  metal,  by  means  of 
the  quantity  of  copper  which  becomes  dissolved 
to  reduce  it  to  the  state  of  a  proto-salt  (Rapp, 
1840,  p.  103).  He  pours  the  solution  of  the  salt 
into  a  flask,  adds  ammonia  until  the  liquor  be¬ 
comes  of  a  transparent  blue  colour,  fills  up  the 
flask  Avith  distilled  Avater,  introduces  a  piece  of 
copper,  the  rust  being  carefully  scraped  off,  and  then 
closes  it  hermetically.  When  the  liquid  is  colour¬ 
less,  he  AvithdraAvs  the  piece  of  copper,  Avashes  it, 
dries  it,  and  then  weighs  it.  This  method  pre¬ 
sents  the  advantage  of  being  applicable  to  all  the 
salts  of  copper,  Avhatever  may  be  the  acid,  and 
even  Avith  nitric  acid. 

To  separate  the  Oxide  of  Uranium  from  other 
Oxides  soluble  in  Carbonate  of  Ammonia. — 
There  is  no  difficulty  in  separating  the  oxide  of 
uranium  from  metallic  oxides  insoluble  in  car¬ 
bonate  of  ammonia;  but  it  is  not  easy  to  separate 
it  from  those  Avhich  become  dissolved  in  it,  such 
as  the  oxides  of  zinc,  of  cobalt,  and  of  nickel. 
M.  Ebelmen  has  proposed,  Avith  this  object,  to 
precipitate  the  solution  by  carbonate  of  potass, 
and  to  treat  the  precipitate,  when  Avashed,  with  a 
saturated  solution  of  bichromate  of  potass,  which 
dissolves  the  oxide  of  uranium.  The  solution  is 
to  be  filtered,  evaporated  to  dryness,  and  the  salt 
heated  till  it  becomes  red ;  Ave  are  then  to  ex¬ 
tract  the  carbonate  of  potass  AA’ith  water,  and  the 
residue  is  found  to  be  uranate  of  potass,  K  U2, 
.which  may  be  heated  to  redness  and  weighed  ;  or 
else,  Ave  are  to  saturate  it  with  hydrochloric  acid, 
evaporate  it  to  dryness,  and  reduce  it  in  a  cru¬ 
cible  to  the  state  of  oxide  of  uranium,  by  passing 
hydrogen  gas  through  an  opening  in  the  crucible, 
and  heating  it  gradually  to  redness  ;  this  done,  Ave 
have  merely  to  wash  and  weigh  it:  If  the  oxide 
of  uranium  contain  phosphoric  or  arsenic  acid, 
these  acids  become  dissolved  in  the  bicarbonate 
of  potass  ;  but  Ave  may  easily  separate  them  from 
it  by  adding  to  the  solution,  before  precipitating 
it,  a  quantity  of  iron  Aveighed  and  dissolved  in 
aqua  regalis.  When  Ave  dissolve  the  oxide  of 
uranium  in  the  bicarbonate,  the  above-mentioned 
acids  remain  insoluble,  in  combination  Avith 
oxide  of  iron,  and  Ave  may  thus  determine  their 
Aveight. 

NEAV  MINERALS. 

Arquirite. — M.  Domeyko  has  described  a  ucav 
mineral,  which  constitutes  the  chief  riches  of  the 
silver-mine  of  Arqueros,  at  Chili.  It  is  a  native 
amalgam,  of  a  silvery-Avhite  colour;  it  presents 
itself  as  small  octohedrons,  dendrites,  or  a  grained 
mass;  it  is  flattened  under  the  hammer  like  pure 
silver,  and  may  be  cut  Avith  the  knife.  It  differs 
greatly,  as  to  composition,  from  the  known  amal¬ 
gams  of  Moschel  Landsberg,  although  the  sole 
difference  in  the  external  characters  is  that  the 
amalgam  of  Chili  is  flattened  under  the  hammer. 
Its  density  is  10'80.  It  is  composed  of  86'5  sil¬ 
ver,  and  13'5  mercury  =  Ag6  Hg,  M.  Berthier 
has  called  it  arquerite. 

Baulite. — The  baulite  forms  a  volcanic  rock  at 
Baulaberg,  in  Iceland,  wdiere  it  Avas  originally 
throAvn  up  by  the  volcano  of  Viti ;  it  constitutes 
a  Avhite,  grained  mineral,  mixed  with  crystals  of 
quartz,  and  of  another  black  mineral,  crystal¬ 
lised  in  long  needles,  soluble  in  hydrochloric 
acid.  Its  specific  grayity  is  2-623.  It  is  com¬ 
posed  of; 


Proportion  of  Oxygen. 

SilicicAcid  76‘65  4L38  24 

Alumina  .  1T57  5-10  3 

=£|sg+3AS6 

jroiass  .  .  o  :u  u  uu  f  1'76  1 
Soda  .  .  .  3-73  0'96  | 

Ox.  of  Iron  0'63  0T6 J 
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This  formula  represents  a  species  of  feldspath 
Avith  a  base  of  potass  and  soda,  in  which  the  bases 
are  saturated  Avith  double  the  quantity  of  silicic 
acid  as  in  the  ordinary  feldspath.  This  mineral  is, 
moreover,  found  at  several  localities  in  the  vol¬ 
canic  formation  of  the  island.  The  specimen  in 
my  possession  is  composed  of  a  number  of  Avhite 
balls,  more  or  less  minute,  Avhich  are  somewhat 
reddish  on  the  surface,  Avhite  internally,  have  a 
radiated  concentric  fracture,  and  are  buried  in  a 
mass  of  quartz. 

Sulphuretted  Iron,  WasserJcies. — M.  Glocker 
has  studied  the  composition  of  the  wasserkies  of 
several  different  localities,  and  he  has  been  led  to 
conclude  that  this  compound  contains  wrater 
under  the  form  of  a  chemical  combination.  He 
has  never  found  it  in  the  crystallised  state.  This 
question  is  deserving  of  further  research,  for  it 
seems  improbable  that  there  should  exist  a  chemi¬ 
cal  combination  of  Fe  S2  with  Avater. 

ANIMAL  MATTERS. 

Oiloflhe  Liver  of  the  Raj  a  ClavataandRajaBatis • 
— Messrs.  Girardin  ( Journal  fur  pr.  Chem,  vol. 
xxvi.  p.  399)  and  Preissier  have  performed  several 
experiments  on  the  oil  of  the  liver  of  the  raja  cla- 
vata  and  raja  batis.  This  oil  is  clear,  of  a  pale 
yelloAv  color;  its  odour  resembles  that  of  whale 
oil ;  its  specific  gravity  is  0-928 ;  it  is  perfectly 
neutral.  Exposed  to  the  air,  it  deposits  a  more 
solid  fat,  Avhieh  ceases  to  be  formed  after  the 
lapse  of  a  few  hours,  and  then  the  liquid  remains 
transparent  after  filtration.  Alcohol  at  50°  only 
dissolves  one  and  a  half  per  cent.  ofitsoAvn  Aveight. 
Ether  dissolves  88  per  cent,  by  boiling,  but  the 
greater  part  is  precipitated  on  cooling.  Gaseous 
chlorine  exerts  a  very  feeble  action  upon  it ;  the 
oil  preserves  its  colour  and  odour,  but  it  deposits 
a  rather  larger  quantity  of  solid  fat.  Potash  easily 
saponifies  it.  This  oil  contains  in  each  quart  0T8 
grammes  of  the  ioduret  of  potash,  Avhich  can  only 
be  extracted  by  destroying  the  soap  by  heat,  and 
taking  up  the  residue  by  alcohol  which  dissolves 
the  ioduret.  M.  Marchand  has  obtained  0  65 
grammes  of  the  ioduret  of  potash  from  a  quart  of 
liver  oil  of  Bergen. 

Liver  Oil  of  different  species  of  the  genus  Gadus. 
— M.  de  Jongh  (Sclieik.  Onderzock,  4to.  St.,  p. 
337),  has  made  in  the  laboratory  of  M.  Mulder 
elaborate  researches  on  the  liver  oil,  described  as 
of  Bergen.  This  oil  is  obtained  from  different 
species  of  gadus  (morrhua,  molva,  carbonarius, 
callarias,  pollachius,  and  merlangius).  The  cod 
fish  furnishes  the  best  oil  and  in  the  largest  quan¬ 
tity;  next  ranks  the  gadus  carbonarius,  then  the 
gadus  pollachius,  Avhich  is  fished  in  smaller  num¬ 
bers,  although  it  contains  a  large  quantity  of  oil. 
The  oil  is  obtained  from  the  livers  only,  AA'liich  are 
heaped  up  in  tubs  for  that  purpose ;  it  gradually 
separates,  and  occupies  the  upper  part,  where  it 
is  collected  ;  this  oil  is  called  white  liver  oil  (oleum 
jecoris  aselli  flavum),  in  opposition  to  the  brown 
liver  oil  (oleum  jecoris  aselli  subfuscum),  which 
is  separated  later,  Avhen  the  livers  have  been  left 
in  the  tubs,  after  the  first  oil  has  been  collected, 
and  Avhich  is  taken  up  separately  consequently. 
The  livers  are  afterwards  boiled  Avith  Avater,  Avhen 
a  fresh  quantity  of  oil  is  separated,  and  floats  on 
the  water,  Avhich  is  called  black  liver  oil  (oleum  ; 
jecoris  aselli  nigrum).  M.  de  Jongh  has  analysed 
all  these  different  kinds  of  oil,  Avhich  he  has  re¬ 
ceived  direct  from  Bergen.  He  began  by  treating 
the  oil  first  with  water,  to  extract  from  it  all  the 
parts  soluble  in  it,  which  are  composed  principally, 
according  to  analysis,  of  the  elements  of  the  bile; 
he  then  saponified  the  oil ;  and  examined  sepa¬ 
rately  the  fatty  acids  aud  the  glycerine,  as  Avell 
as  the  other  matters  Avhich  Avere  separated 
in  this  operation.  He  determined  the  sul¬ 
phur  and  phosphorus  by  destroying  the 


Lime  .  .  0'05  0'01 
Magnesia  .  0'20  0'08 
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by  means  of  nitric  acid;  to  effect  this  pur¬ 
pose  it  was  requisite  to  introduce  into  the  acid 
only  small  quantities  of  the  oil  at  a  time,  and  to 
allow  the  liquid  to  cool  before  a  fresh  portion  of 
oil  was  added  ;  so  that  the  operation  lasted  from 
ten  to  twelve  days.  With  regard  to  the  other  details 
of  this  analytical  labour,  which  are  very  interest¬ 
ing,  the  reader  is  referred  to  the  original  treatise. 

The  following  table  comprises  the  centesimal 
results  of  these  analyses  : — 

Oleic  acid,  gaduine,  100  parts  of  liver  oil  contain 
&  two  other  matters  Black.  Brown.  White. 


not  yet  studied 

69-78500  7P75700  74-03300 

Margaric  acid  .  . 

16  14500 

15-42100 

11-75700 

Glycerine  .... 

9-71100 

9-07300 

10-17700 

Butyric  acid .  .  . 

0-15875 

0-07436 

Acetic  acid  .  .  . 

0-12506 

0-04571 

Fellinic  and  cholinic 

acids,  with  a  little 

fat . 

0-29900 

0-06  2000-04300 

Bilifulvine,  and  bili- 

fellinic  acid,  &  some 

uncertain  matters  . 

0-87600 

0-44500 

0-26300 

A  peculiar  matter. 

soluble  in  alcohol 

at  30°  .... 

0-03800 

0  01300 

0-00600 

Matter  insoluble  in 

water,  alcohol,  and 

ether . 

0-00500 

0-00200 

0-00100 

Iodine  ... 

0-02950 

0-04060 

0-03740 

Chlorine  and  a  little 

bromine  .... 

0-08400 

0-15880 

0-14880 

Phosphoric  acid 

0-05365 

0-07890 

0-09133 

Sulphuric  acid  .  . 

0-01010 

0-08595 

0-07100 

Phosphorus  .  .  . 

0-00754 

0-01136 

002125 

Lime . 

0-08170 

0-16780 

0-15150 

Magnesia  .... 

0-00380 

0-01230 

0;  00880 

Soda . 

001790 

006810 

0-05540 

Loss . 

2-56900 

2-60319 

3  00943 

The  black  liver  oil  also  contained  a 

trace  of 

ferric  oxyde. 

The  brown  colour  of  the  oil  is  owing  to  a  matter 
which  is  contained  in  the  three  oils ;  but  which  is 
yellow  at  first,  and  afterwards  becomes  of  a  brown 
colour,  deepening  in  intensity  under  the  influence 
of  the  air.  This  matter  accompanies  the  oleic  acid 
in  its  combination  with  the  oxide  of  lead  when  it 
is  separated  from  the  margarate  of  lead  by  ether. 
When  the  oleate  of  lead  is  afterwards  decomposed 
by  means  of  sulphuric  acid,  an  oleic  acid  is  ob¬ 
tained  of  a  deep  brown,  almost  black  colour,  and 
which  colour  is  only  removed  by  repeatedly  treating 
its  alcoholic  solution  with  animal  charcoal ;  it  then 
assumes  a  yellow  colour,  which  again  becomes 
brown  when  the  free  oleic  acid  is  evaporated. 
This  operation  proves  that  the  oleic  acid  contains 
a  matter  which  becomes  brown  on  exposure 
to  the  air,  and  the  altered  part  of  which  is  re¬ 
moved  by  animal  charcoal.  In  order  to  ascertain 
the  nature  of  this  matter,  M.  de  Jongh saturated  the 
oleic  acid  with  a  ley  of  soda  so  concentrated  that 
the  oleate  of  soda  remained  undissolved  in  the 
liquid,  which  after  filtration  had  a  deep  brown 
colour.  An  addition  of  sulphuric  acid,  which 
saturated  the  alkaline  solution,  precipitated  this 
matter  in  the  form  of  yellowish-brown  flakes, 
which  floated  on  the  surface ;  these  were  thrown 
on  a  filter,  washed,  and  dissolved  in  alcohol,  at 
0870  ;  after  the  evaporation  of  the  latter  they 
remained  in  the  form  of  an  amorphous  residue. 
This  residue,  dried  at  212"  Fahr.,  was  of  a  blackish- 
brown  colour;  the  thinnest  parts  allowed  the 
transmission  of  a  reddish-brown  light ;  it  possessed 
the  odour  of  the  oil,  was  inflammable,  and  burnt 
with  a  bright  light,  leaving  a  carbon  which  was 
very  difficult  to  burn.  When  moist  it  was  soft, 
but  in  the  dry  state  it  was  hard  and  friable,  and 
gave  a  reddish-brown  powder.  This  powder  was 
insoluble  in  water,  and  did  not  dissolve  in  alcohol 
or  ether  without  residue;  the  solutions  were  of  a 
brown  colour,  and  the  residue  that  was  left,  after 
evaporation  to  dryness,  and  desiccation  at  212" 
Fahr.,  was  not  quite  soluble  in  alcohol.  Each 
fresh  residue  left  after  evaporation,  a  residue 
which  was  insoluble.  After  this  treatment  had 
been  repeated  eleven  times  consecutively,  a  resi¬ 
due  was  obtained,  entirely  soluble  in  alcohol,  but 
considerably  weaker  than  the  first,  and  which  had 
acquired  an  oleaginous  character. 


The  brown  substance  was  then  dissolved  in 
alcohol,  evaporated  to  dryness,  and  fresh  alcohol 
added,  to  separate  the  insoluble  part ;  this  opera¬ 
tion  was  repeated  four  times,  and  the  fifth  solu¬ 
tion  was  precipitated  by  an  alcoholic  solution  of 
acetate  of  lead.  The  mother  liquid  of  the  pre¬ 
cipitate  had  a  yellow  colour,  and  contained  com¬ 
binations  of  oleic  acid,  and  of  some  other  matters, 
with  the  oxide  of  lead,  but  which  were  in  too 
small  quantities  to  be  studied. 

Gaduine. — He  decomposed  the  well-washed 
precipitate  by  the  carbonate  of  soda,  separated 
the  carbonate  by  filtration,  precipitated  the  solu¬ 
tion  by  dilute  sulphuric  acid,  and  collected  the 
brown  flocculent  precipitate  on  a  filter,  washed  it 
perfectly  and  dried  it.  This  substance  M.  de 
Jongh  calls  gaduine;  it  is  of  a  deep  brown  colour, 
inodorous  and  insipid ;  it  burns  with  a  bright 
light,  and  gives  at  first  an  odour  of  acetic  acid, 
and  afterwards  an  odour  analogous  to  the  oil,  and 
leaves  a  trace  of  ash.  Subjected  to  dry  distilla¬ 
tion  it  does  not  yield  any  traces  of  ammonia.  It 
has  not  been  stated  whether  it  has  any  acid  re¬ 
action  on  litmus  paper.  It  is  insoluble  in  water  : 
alcohol  of  0'870  dissolves  it  as  well  as  ether,  but 
after  distillation  it  always  leaves  a  residue,  which 
is  not  completely  dissolved.  It  is  hard,  and 
breaks  into  brilliant  and  translucent  pieces,  which 
give  a  brownish-red  powder.  Dilute  acids  do 
not  dissolve  ft :  concentrated  sulphuric  acid  dis¬ 
solves  it  with  the  aid  of  heat,  and  assumes  a  blood- 
red  colour;  water  precipitates  it  from  this  solu¬ 
tion  as  well  as  the  alkalies,  when  added  in  suffi¬ 
cient  quantity  to  saturate  the  acid  exactly.  It  is 
not  soluble  in  nitric  acid  at  a  moderate  heat; 
gaseous  chlorine  deprives  it  of  its  colour  when  in 
the  state  of  fine  powder,  and  in  suspension  in 
water.  Alkalies  dissolve  it  and  assume  a  reddish- 
yellow  colour.  According  to  analysis  it  is  com¬ 
posed  of  C  =  75-12. 

Fouad.  Atoms.  Ca'cuTation. 

Carbon  ....  68-456  35  68-896 

Hydrogen  .  ,  .  7 '506  46  7 '521 

Oxygen  ....  24'038  9  23'583 

Three  analyses  of  the  salt  of  lead,  prepared  by 

means  of  three  kinds  of  oil,  and  an  analysis  of 
the  salt  of  silver,  have  led  to  the  formula,  R  +  C35 
H44  Os  in  which  R  represents  the  metallic  oxide ; 
whence  it  results  that  the  formula  of  gaduine  is 
H  +  C35  H44  Ob. 

The  brown  matter,  insoluble  in  alcohol  and  in 
ether,  which  is  obtained  by  evaporating  the  solu¬ 
tions  of  gaduine  to  dryness,  and  drying  the  residue 
at  212°  Fah.,  is  of  a  deep  brown,  almost  black 
colour ;  it  is  brilliant,  gives  a  red-brown  powder, 
and  burns  with  a  flame  which  at  first  gives  out  the 
odour  of  acetic  acid,  and  afterwards  that  offish- 
oil,  like  gaduine.  It  is  insoluble  in  water,  alcohol, 
ether,  and  acids ;  boiling  sulphuric  acid  converts 
it  into  a  powder  as  black  as  charcoal.  Concen¬ 
trated  acid  dissolves  it  with  the  aid  of  heat,  and 
water  precipitates  it  from  its  solution  in  the  form 
of  flakes.  It  combines  with  alkalies,  and  gives 
solutions  of  a  red-brown  colour.  The  analysis  of 
this  matter,  dried  at  260°,  yields — 

Found.  Atoms.  Calculation. 


Carbon  .  . 

.  65-43 

39 

65-774 

Hydrogen  . 

.  7-04 

52 

7-285 

Oxygen 

.  27-50 

12 

26-941 

Another  analysis  gives  7'09  per  cent  of  hydrogen. 
It  is  therefore  evident  that  the  result  of  calculation 
does  not  agree  with  that  of  analysis  ;  for  in  a  well- 
conducted  analysis,  an  error  of  one-quarter  per 
cent  of  hydrogen  ought  not  to  occur. 

M.  de  Jongh  did  not  attempt  to  analyse  one  of 
the  combinations  of  this  body  with  bases,  which 
might  have  been  easily  prepared  by  means  of  a 
saturated  combination  of  this  body  with  ammonia. 

When  this  substance  is  heated  to  318°,  it  disen¬ 
gages  acid  vapours,  which  redden  litmus  paper;  and 
the  residue,  which  has  been  analysed,  possesses, 
according  to  calculation,  precisely  the  same  com¬ 
position  as  gaduine,  viz. :  C35  H46  O9,  but  analysis 
has  also  given  too  small  a  quantity  of  hydrogen 
by  a  quarter  per  cent.,  to  agree  Avith  this  formula. 
M.  de  J ongh,  avIio  has  not  paid  attention  to  this  cir¬ 
cumstance,  has  put  forth  the  opinion  that  the  brown 
substance,  insoluble  in  alcohol,  loses  one  atom  of 
anhydrous  acetic  acid,  when  it  is  heated  at  318°;  in 
fact  that 


One  atom  of  gaduine  =  35C  +  46H+90 
And  one  atom  of  acetic  acid==  4C  +  6H-j-30 


Together  =390  +  5211  +  120 

But  there  are  two  objections  to  this  opinion  :  1st, 
that  it  does  not  agree  with  the  analysis  ;  and,  2nd, 
that  the  anhydrous  acetic  acid  does  not  quit  its 
combinations  without  being  combined  with  water, 
or  without  giving  rise  to  some  modification  in 
the  residue,  in  consequence  of  its  decomposition 
into  other  products,  such  as  carbonic  acid,  or 
acetic.  The  memoir,  besides,  does  not  state 
whether  the  residue  heated  to  318°  possessed  the 
properties  of  gaduine.  I  have  dwelt  particularly 
upon  this  substance,  because  I  think  it  merits  every 
attention.  When  I  read  the  experiments  of  Avhich 
I  have  just  given  a  sketch,  I  was  struck  AATith  the 
analogy  existing  betAveen  these  reactions  and  those 
of  the  bilifulvic  acid  of  the  bile,  and  I  am  led  to 
believe  that  the  gaduine  of  M.  de  Jongh  is  the 
primitive  bilifulvic  acid,  and  that  the  red-brown 
substance,  insoluble  in  alcohol  and  in  water,  which 
I  separated  from  the  bilifulvine  by  long  and  nume¬ 
rous  operations,  is  no  other  than  the  broAvn  matter 
to  which  the  gaduine  gives  rise  by  a  succession 
of  evaporations  and  solutions.  It  is  very  desi¬ 
rable  for  science  that  this  meritorious  chemist 
should  undertake  in  this  neAv  point  of  vierv  an 
exact  research  upon  this  matter. 

M.  de  Jongh  has  found  that  the  volatile  acids 
of  the  liver  oil  were  the  butyric  and  the  acetic 
acids.  He  separated  the  volatile  acids  in  the 
ordinary  manner  by  distillation ;  after  the  saponi¬ 
fication  of  the  fat  he  saturated  the  product  of  the 
distillation  Avith  barytes,  and  evaporated  to  dry¬ 
ness  ;  one  of  the  salts  was  dissolved  in  anhydrous 
alcohol,  and  the  other  was  insoluble  in  it.  The 
first  Avas  subjected  to  two  elementary  analyses, 
the  results  of  which  agreed  with  the  formula 
Ba+  Cs  Hia  O3  +  H,  and  the  analysis  of  an 
acid  barytic  salt  led  to  the  formula  Ba+2Cs 
H12  O3  +  6  H.  As  regards  the  salt,  insolule 
in  alcohol,  he  found  that  it  possessed  the  same 
composition  and  the  same  properties  as  the  acetate 
of  barytes.  M.  de  Jongh  supposes  that  the  acid 
of  the  oil  of  the  dolphin  may  in  the  same  manner 
be  separated  into  butyric  and  acetic  acids;  this 
supposition  may,  however,  be  premature.  The 
correctness  of  the  data  of  M.  Chevreul  is  acknoAv- 
ledged ;  as  he  has  found  then,  according  to  the 
old  atomic  Aveight  of  carbon,  that  phocenic  acid 
contains  65  per  cent,  of  carbon ;  butyric  acid,  ac¬ 
cording  to  the  same  atomic  Aveight,  contains  62 
per  cent.,  and  acetic  acid  47  per  cent,  only,  so 
that  a  mixture  of  these  tAvo  acids  contains  some¬ 
what  less  than  butyric  acid  only.  The  phocenic 
and  butyric  acids  present  so  great  an  analogy, 
that  it  would  be  advisable  to  subject  the  first  to  a 
fresh  examination,  and  to  choose  for  that  purpose 
that  obtained  from  the  oil  of  the  delphinus  globi- 
ceps.  The  presence  of  acetic  acid  in  the  fat  of 
the  liver  oil  in  a  form  which  does  not  allow  it  to 
be  extracted  by  means  of  water — is  remarkable 
because  it  tends  to  create  a  belief  that  it  is  con¬ 
tained  in  it  in  the  form  of  a  peculiar  fat,  which 
may  be  the  lipytic  acetate. 

Litho-fellinic  acid. — M.  Hankel  (Poggendorff’s 
Annalen,  vol.  xl.,  p.  481)  and  M.  Heumann  ( An - 
nalen  der  Chemie  und  Pharmacie,  vol.,  xli.,p.  303) 
have  shewn  that  the  litho-fellinic  acid  is  owing  to 
bezoars,  of  Avhich  it  constitutes  the  principal  part, 
and  that  the  concretions  Avhich  M.  Gcebel  and  M. 
Wohler  have  analysed,  were  probably  bezoars 
also,  as  far  as  can  be  judged  from  the  description. 
These  bezoars  are  concretions  Avhich  are  formed 
in  the  intestines.  M.  Hankel  has  found  in  two 
of  these  concretions  which  he  examined,  a  nucleus 
formed  by  a  grain  which  appeared  to  be  a  grain 
of  acacia ;  they  cannot,  therefore  be  regarded 
as  biliary  calculi.  M.  Hankel  proposes,  in 
consequence,  to  change  the  name  of  the  acid, 
and  to  call  it  bezoardic  acid,  a  title  Avhich  I 
think  very  appropriate,  even  if  these  calculi  are 
formed  at  the  expense  of  the  elements  of  the  bile, 
while  passing  through  the  intestines.  This  suppo¬ 
sition  appears  to  be  probable  enough,  seeing  the 
great  analogy  presented  by  this  acid  Avith  the  resinous 
acids  Avhich  result  from  the  metamorphoses  of  the 
bile. 


THE  MEDICAL  TIMES. 


Cetine. — Mr.  Lawrence  Smith  ( Annales  de 
Chimie  et  de  Physique,  vol.  vi.,  p.  40)  has  commu¬ 
nicated  a  very  important  essay  on  cetine  (perfectly 
purified  spermaceti),  which  appears  to  have  a 
much  more  simple  composition  than  was  supposed. 
According  to  the  experiments  of  MM.  Chevreul 
and  Dumas,  it  was  admitted  that  cetine  was  the 
margarate  and  oleate  of  ethal.  The  experiments 
of  Mr.  Smith  have  shown  that  it  does  not  contain 
either  of  these  acids,  hut  that  the  ethal  is  com¬ 
bined  with  only  one  acid,  which  is  not  margaric 
acid,  but  resembles  it  in  many  respects.  When 
cetine  is  perfectly  pure,  it  does  not  yield  any  traces 
of  a  fat  liquid  acid  by  saponification,  and  does 
not  produce  either  a  fat  acid  or  acroleine  by  dis¬ 
tillation.  I  pass  in  silence  the  details  of  his  ex¬ 
periments,  which  are  based,  in  fine,  on  the  methods 
followed  by  M.  Chevreul  to  purify  cetine,  and  by 
M.  Dumas  to  separate  its  elements.  Mr.  Smith 
calls  the  fat  acid  contained  in  cetine  ethalic  acid, 
but  we  shall  designate  it  in  the  following  remarks 
cetinic  acid— a.  name  which  indicates  its  origin. 

Cetinic  acid,  purified  by  crystallisation  in  hot 
alcohol,  possesses  the  following  properties : — It 
crystallises  in  small  fine  needles,  which  are  united 
together  like  moss,  or  in  a  mass  analogous  to 
cauliflowers;  it  melts  at  124°  Fahr.,  and  crystal¬ 
lises  on  cooling,  forming  groups  of  concentric, 
colourless,  translucent  needles,  possessed  of  a 
waxy  brilliancy.  It  passes  over  in  distillation 
without  alteration.  It  dissolves  in  all  proportions  at 
124°  Fahr.,  in  alcohol  of0-820,  and  crystallises  on 
cooling.  The  solution  strongly  reddens  litmus 
paper.  Ether  readily  dissolves  it,  and  it  crystal¬ 
lises  in  it  in  a  very  confused  manner.  Mr.  Smith 
has  analysed  the  crystallised  acid  and  the  salt  of 
silver,  and  obtained  the  following  results  (C  = 
7512) : — 

Found.  Atoms.  Calculation. 
Carbon  ....  74  81  32  75’045 

Hydrogen ....  12‘47  64  12-467 

Oxygen  ....  12-72  4  12-488 

==  H  +  C32  H62  0  3.  Atomic  weight,  =  3203T9. 
The  argentine  salt  furnished  31.77  per  cent,  of 
argentine  oxide  ;  according  to  calculation  it  ought 
to  have  contained  31  -95  per  cent.  It  would  be 
useless  to  reproduce  the  numerical  results  of  the 
elementary  analysis  of  the  salts  which  agree  with 
the  formula.  The  elementary  analysis  of  cetine 
furnished 

Found.  Atoms.  Calculation. 
Carbon  ....  80-173  64  8004 

Hydrogen  .  .  .  13  230  128  12-30 

Oxygen  ....  6'597  4  6’66 

Cetine  is  therefore  composed  of 
one  atom  of  cetinic  acid  =  32  C  +  62  H  +30 
One  atom  of  anhydrous  ethal  =  32C+66H  +  0 


One  atom  of  cetinate  of  ethal  =  64  C  +  128  H+4  0 
When  cetine  is  subjected  to  distillation  at  the  tem¬ 
perature  of  780°,  it  passes  slowly  into  the  recipi¬ 
ent.  The  product  of  the  distillation  melts  at  a 
higher  temperature  than  cetine,  and  has  an  acid 
reaction ;  it  is  composed  of  hydrated  cetinic  acid 
mixed  with  cetene  (=  C32  Hg4). 

Cetene  is  a  volatile  oil  generally  obtained  by 
the  distillation  of  ethal  with  anhydrous  phos¬ 
phoric  acid  (see  Rapport  1836,  p.  377,  ed.  S.)  ; 
this  latterjremoves  from  one  atom  of  hydrated  ethal, 
which  is  C32  H68  O2  .,  two  atoms  of  water  which 
eombine  with  the  phosphoric  acid,  and  C32  H«4 
pass  over  by  distillation,  exactly  as  when  the 
ethylico  potassic  sulphate  is  distilled,  C4  Hs  pass 
over  by  distillation,  and  one  atom  of  water  is  left 
in  combination  with  sulphuric  acid.  The  anhy¬ 
drous  cetinic  acid  exerts,  in  the  distillation  of 
cetine  the  same  action  on  the  base  which  is  com¬ 
bined  with  it ;  the  acid  combines  with  one  atom 
of  water  to  form  the  lij'drated  acid,  and  gives 
origin  to  the  cetine,  which  passes  over  by  distilla¬ 
tion  with  the  acid.  This  simple  and  beautiful 
result,  which  agrees  so  well  with  the  idea  that 
cetine  is  a  cetinate  of  ethal,  has  led  Mr.  Smith  to 
a  contrary  result.  He  does  not  admit  that  cetine 
contains  cetinic  acid  and  ethal,  but  he  looks  upon 
these  two  bodies  as  products  of  the  metamorphoses 
caused  by  the  reaction  of  the  alkali,  just  as  the 
hydrated  cetinic  acid  and  cetene  are  the  products 
of  metamorphoses  caused  by  the  influence  of 
heat,  This  is  correct  in  the  sense  that  neither  the 


hydrated  cetinic  acid,  nor  the  hydrated  ethal,  are 
found  in  that  form  in  cetine ;  but  he  also  pretends 
that  these  bodies  are  not  contained  in  it  in  the 
anhydrous  state.  The  proofs  that  he  cites  in 
favour  of  his  opinion  are  not  sufficiently  conclu¬ 
sive  to  be  reproduced. 

Besides  cetinic  acid  is  not  a  new  acid ;  it  has 
been  prepared  before  by  M.  Dumas  ( Rapport , 
1841,  p.  279),  who  obtained  it  by  strongly  heating 
ethal  mixed  with  lime  and  potash ;  the  compo¬ 
sition  which  he  has  indicated  is  correct,  and  he 
has  also  called  it  ethalic  acid.  Hydrated  ethal, 
C32  H63  O2,  loses  in  this  reaction  six  atoms  of 
hydrogen,  and  decomposes  one  atom  of  water; 
eight  atoms  of  hydrogen  are  disengaged,  and  there 
remain  C32  H«2  O3  combined  with  potash.  The 
analogy  that  the  centesimal  composition  of  this 
acid  presents  with  that  of  margaric  acid  had  led 
me  to  believe,  as  I  have  before  said,  that  this  acid 
was  the  margaric,  but  this  idea,  from  what  we 
have  just  seen,  appears  to  be  incorrect. 

Mr.  Smith  exposed  celine  to  the  action  of 
boiling  nitric  acid,  and  continued  the  ebullition 
until  the  nitric  acid  was  decomposed.  The  final 
product  of  this  reaction  was  a  crystallised  acid, 
the  composition  and  properties  of  which  coincided 
exactly  with  those  of  adipic  acid  (Raqiport,  1841, 
p.  136),  Mr.  Stenhouse  (Phil.  Mag.,  vol.  xx., 
p.  271)  has  also  several  elementary  analyses  of 
cetine,  but  it  appears  that  he  did  not  completely 
succeed  in  burning  all  the  carbon,  and  he  has  con¬ 
stantly  obtained  more  than  13  per  cent  of  hydrogen. 

(To  be  continued.) 


ON  MELLON  AND  ITS  COMBINATIONS. 
By  J.  Liebig. 


In  my  essays  on  the  products  obtained  by  treat¬ 
ing  the  soluble  metallic  sulphocyanides  with  nitric 
acid  or  chlorine,  I  described,  under  the  name  of 
sulphocyanogen,  a  yellow  pulverulent  body,  con¬ 
taining  carbon,  nitrogen,  and  sulphur  in  the  same 
proportions  as  they  are  found  in  the  radical  of 
hydrosulphocyanic  acid.  In  four  experiments 
(. Pogg .  Ann.,  vol  .  xv.,  p.  557)  on  combustion 
with  oxide  of  copper,  I  obtained  from  3  to  9  per 
cent,  of  water ;  this  difference  of  quantity  induced 
me  to  presume  that  the  amount  of  hydrogen  does 
not  make  part  of  the  constitution  of  this  body. 
In  a  latter  article  (vide  these  (Liebig’s)  Annals, 
vol.  x.,  p.  8)  I  showed  that  on  treating  fused  sul- 
phocyanide  of  potassium  with  dry  hydrochloric 
acid,  the  hydrosulphocyanic  acid  disengaged  is, 
previous  to  entering  the  receiver,  for  the  most 
part  decomposed.  The  neck  of  the  retort  is 
covered  by  a  dense  mass  of  a  dark  red,  or  yellow 
red,  and  in  some  places  of  a  bright  red  colour; 
during  this  process  no  permanently  elastic  gas 
escapes,  but  all  the  volatile  products  may  be  con¬ 
densed  in  cold  water ;  by  the  hydrochloric  acid 
the  water  becomes  very  acid,  bisulphuret  of  carbon 
is  precipitated  under  the  form  of  limpid  drops  ;  a 
strong  odour  of  hydrocyanic  acid  is  perceived,  and 
the  liquid,  on  evaporation,  yields  sal  ammoniac, 
which,  in  conjunction  with  formic  acid,  is,  as  we 
now  know,  produced  by  treating  strong  hydro¬ 
chloric  acid  with  hydrocyanic  acid.  The  solid 
mass  deposited  in  the  neck  of  the  retort  was  found 
to  be  easily  soluble  in  alcohol ;  considerable  quan¬ 
tities  of  it  were  dissolved  in  boiling  water,  which, 
on  cooling,  were  again  thrown  down  as  a  yellow- 
red  powder ;  its  solution  precipitated  nitrate  of 
silver  in  dense  yellow  flakes,  which,  on  being  heated 
in  the  liquid,  disengaging  gases,  became  Diack  or 
greyish  black. 

This  body  being  crystallisable  and  soluble  in 
water,  was  afterwards  analysed  in  our  laboratory 
by  Woskrcsensky,  who  expressed  its  composition 
by  the  formula  C'^  N  S3  H.  According  to  this 
formula,  it  may  be  considered  as  a  combination  of 
hydrosulphocyanogen  with  sulphur :  hence  the 
name  of  hydropersulphocyanic  acid,  under  which 
I  described  that  substance  in  my  Organic  Che¬ 
mistry  (Geiger's  Handhuch,  p.  650).  The  accuracy 
of  Woskresensky’s  analysis  was  afterwards  corro¬ 
borated  by  Volkel,  who  more  closely  investigated 
the  products  resulting  from  the  decomposition  of 
hydrosulphocyanic  acid,  when  treated  either  alone 


or  with  water  or  acids,  and  who  perfectly  eluci¬ 
dated  the  subject.  Wohler  first  noticed  that  the 
hydrosulphocyanic  acid,  when  left  to  itself,  is 
decomposed  into  hydrocyanic  acid  and  hydroper¬ 
sulphocyanic  acid,  and  Yolkel  showed  that 
whenever  hydrosulphocyanic  acid  in  a  rather  con¬ 
centrated  state  is  disengaged  from  a  sulpliocyanic 
combination,  part  of  it  is  constantly  transformed 
into  these  two  products  ;  such,  for  instance,  is  the 
case  when  a  solution  of  sulphocyanide  of  potassium 
is  saturated  with  hydrochloric  acid  gas,*or  when 
some  strong  hydrochloric  acid  is  thrown  on  the 
dry  salt,  and  at  the  common  temperature  left  to 
itself. 

But  since,  on  preparing  the  so-called  sulphocy¬ 
anogen  by  means  of  chlorine,  the  solution  of  sul¬ 
phocyanide  of  potassium  soon  becomes  very  acid, 
it  is  evident  that  the  products  which,  by  the  action 
of  chlorine,  are  obtained  at  the  beginning  of  the 
process,  must  differ  from  the  later  and  last  ones ; 
for  at  first  it  is  the  combination  of  potassium,  and 
afterwards,  when  the  liquid  becomes  acid,  it  is  the 
hydrosulphocyanic  acid  which  is  decomposed  by 
the  chlorine.  In  addition  to  this  a  decomposition 
of  the  hydrosulphocyanic  acid  takes  place  by  itself, 
and  by  the  action  of  chlorine  on  the  then  formed 
hydropersulphocyanic  acid  peculiar  products  arise. 

According  to  the  later,  and  more  accurate 
analyses  of  Parnell,  the  so-called  sulphocyanogen 
(obtained  by  chlorine  at  a  low  temperature)  con¬ 
tains  the  elements  of  4  atoms  of  sulphocyanogen, 
2  atoms  of  hydrosulphocyanic  acid,  and  1  atom  of 
water ;  and,  according  to  that  of  Volkel,  3  atoms 
of  sulphocyanogen,  1  atom  of  hydrosulphocyanic 
acid,  and  1  atom  of  water.  If  the  body  was  pre¬ 
pared  without  recourse  to  artificial  cold,  the  num¬ 
ber  of  atoms  of  the  other  elements  remaining 
the  same,  that  of  sulphur  was  observed  by  Volkel 
to  be  augmented  by  one  ;  and  if  nitric  acid  was 
employed  in  its  preparation,  the  amount  of  sulphur 
was  again  different  from  both  the  aforesaid  kinds. 
In  all  these  cases  much  less  than  one  equivalent 
of  hydrogen  for  every  two  equivalents  of  carbon 
was  obtained. 

It  is  easy  to  perceive  what  now,  since  the  beha¬ 
viour  of  hydrosulphocyanic  acid  is  better  known, 
may  be  anticipated  with  more  certainty,  that  the 
so-called  sulphocyanogen,  is  most  probably  a  mix¬ 
ture  of  several  combinations,  and  that  its  being 
obtained  of  a  constant  composition  may  be  attri¬ 
buted  to  mere  accident. 

The  amount  of  oxygen  of  this  body  seems  to  me 
to  be  very  problematic,  this  element  constituting 
no  more  than  3^  per  cent.,  which  can  be  brought 
into  account  merely  as  loss.  On  distilling  the  so- 
called  sulphocyanogen,  we  obtain,  except  water, 
no  product  containing  oxygen. 

With  regard  to  the  determination  of  the  hydro¬ 
gen  in  this  kind  of  bodies,  it  cannot  be  overlooked 
how  difficult  it  is  to  ascertain  whether  the  hydro¬ 
gen  obtained  as  water  makes  part  of  its  constitu¬ 
tion  ;  or  is  merely  accidental.  Agreeably  to  this, 
Volkel,  for  instance,  analysing  the  persulphocy- 
anide  of  lead,  on  combustion  with  oxyde  of 
copper,  the  heat  being  augmented  to  a  degree 
which  might  nearly  disengage  bisulphuret  of 
carbon,  obtained  in  one  analysis  for  6'46  per  cent, 
carbon  0229  per  cent,  hydrogen,  and  in  a  second 
analysis  for  9-50  carbon,  0\320  hydrogen. 

These  quantities  of  hydrogen  do  not  amount  to 
one  equivalent  for  every  two  equivalents  of  carbon. 
But  if,  on  examinining  the  so-called  sulphocy¬ 
anogen,  we,  with  Volkel,  take  from  8  to  12  equi¬ 
valents  of  carbon,  we  obtain  from  3  to  6  atoms  of 
hydrogen.  As  I  stated  before,  I  sometimes,  after 
combustion  of  that  body,  obtained  as  much  as  9 
per  cent,  of  water,  and  can  scarcely  doubt  that  there 
is  water  in  it;  for,  by  dry  distillation,  when  the 
heat  began  to  act,  the  hydrosulphocyanic  acid  was 
undoubtedly  disengaged  always  before  the  bisul¬ 
phuret  of  carbon  made  its  appearance;  but  I 
consider  this  hydrogen  as  an  accidental,  not  as  a 
necessary,  ingredient  of  the  so-called  sulphocy¬ 
anogen. 

With  reference  to  the  true  nature  of  this  yellow 
body,  excepting  some  concordant  analyses,  no 
further  progress  has  been  made.  Ammonia  with¬ 
out  heat  dissolves  the  greatest  part  of  it,  leaving, 
on  boiling,  a  very  little  residue.  These  solutions 
gtye  with  acids  a  bright  yellow,  flaky  precipitate 
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Dissolved  in  potash  ley,  the  colour  of  the  solution 
becomes  of  a  dark  red,  turning,  by  continued 
boiling,  into  a  bright  yellow  ;  and  on  being  after¬ 
wards  treated  with  acetic  acid,  it  throws  down, 
with  vivid  effervescence,  a  precipitate  which  is 
composed  of  sulphur  and  a  pale  yellow  body,  so¬ 
luble  in  ammonia  and  in  boiling  water,  which  latter 
solution,  on  cooling,  precipitates  it  again  in  the 
form  of  very  bright  yellow  flakes.  On  decomposing 
this  so-called  sulphocyanogen  by  potassa,  no 
observable  trace  of  ammonia  is  disengaged ;  it 
consequently  seems  to  be  likely  that  the  whole 
amount  of  its  nitrogen  remained  in  the  products 
soluble  in  water  and  ammonia.  These  two  bodies 
have  been  mentioned  here,  because,  especially  one 
of  them,  forms  the  starting  point  of  the  investiga¬ 
tions  on  mellon :  for  I  found  that  the  so-called 
sulphocyanogen,  at  a  temperature  lower  than  the 
boiling  point  of  mercury,  resolved  into  bisulphuret 
of  carbon,  sulphur,  and.  a  yellow  pulverulent  sub¬ 
stance  free  from  sulphur,  and  that  it  cannot  be 
entirely  volatilised  without  a  strong  red  heat. 
Besides,  a  trace  of  hydrosulphocyanic  acid,  in  this 
decomposition  of  the  sulphocyanogen,  no  product 
containing  hydrogen  or  nitrogen  is  obtained. 

I  could  not  succeed  in  obtaining,  in  a  pure  state, 
that  is  to  say,  of  a  constant  composition,  the  body 
which  is  left  after  the  dry  distillation  of  the  so- 
called  sulphocyanogen,  and  which,  containing  nitro¬ 
gen,  is  free  from  sulphur  and  unchangeable  at  a 
gentle  red  heat. 

The  analysis  varied  with  regard  to  carbon  from 
2  to  3  per  cent.,  and  various  quantities  of  Avater 
Avere  also  obtained  on  combustion,  and  in  several 
cases  potassa  Avas  discovered  in  the  residue.  All 
these  irregularities  may  be  accounted  for  by  the 
inconstant  composition  of  the  so-called  sulphocy¬ 
anogen,  and  for  this  reason  I  could  not  publish 
any  of  these  analyses.  According  to  the  notion 
Avhich  I  formed  after  my  first  experiments  on  the 
decomposition  of  the  so-called  sulphocyanogen,  the 
body  remaining,  after  it  Avas  decomposed  by  the 
influence  of  heat,  ought  to  have  all  the  nitrogen 
contained  in  the  sulphocyanogen.  I  uoav  found, 
that,  at  a  strong  red  heat,  it  entirely  disappears, 
being  decomposed  into  a  mixture  of  gases,  the 
last  portions  of  which  show  a  constant  proportion. 
This  mixture  of  gases,  on  being  ignited,  burns 
with  a  purple-red  flame  ;  if  passed  over  potassium 
it  combines  Avith  part  of  it,  exhibiting  phenomena 
of  ignition,  at  the  same  time  cyanide  of  potassium 
and  nitrogen  are  obtained.  Of  four  volumes  of  it, 
three  are  absorbed  by  potash  ley,  and  the  residue, 
left  at  the  period  Avhen  nitrogen  and  cyanogen  are 
disengaged  in  the  proportion  of  one  to  three, 
yields  on  combustion  with  oxide  of  copper,  nitro¬ 
gen,  and  carbon,  in  the  proportion  of  three  to  tAvo. 

By  this  it  appeared  that  this  product  of  the 
decomposition  of  sulphocyanogen,  Avhich  is  free 
from  sulphur,  for  every  6  atoms  of  carbon,  must 
contain  4  equiv.  nitrogen,  Avhich  accounts  for  the 
formation  of  it,  as  well  as  for  that  of  all  other 
collateral  products.  If  Ave  assume,  that  from  4 
elements  of  sulphocyanogen,  the  elements  of  2 
atoms  of  bisulphuret  of  carbon  and  4  atoms  of 
sulphur  are  separated,  a  body  must  remain  con¬ 
taining  4  equiv.  nitrogen  for  6  equiv.  carbon. 
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This  diagram,  representing  the  decomposition 
of  the  sulphocyanogen,  does  not  alter,  even  if 
hydrogen  Avere  a  constituent  part  of  the  so-called 
sulphocyanogen.  If  the  amount  of  hydrogen  were 
to  be  1  equiv.,  then,  no  products  containing  it 
being  perceptible,  this  must,  together  Avith  6  equiv. 
carbon,  and  4  equiv.  nitrogen,  remain  in  the  resi¬ 
due,  and  this  latter  ought  to  be  decomposed  by 
itself,  yielding  at  a  high  temperature,  at  first 
hydrocyanic  acid  and  nitrogen,  and  ultimately 
cyanogen  and  nitrogen.  I  found,  then,  that  potas¬ 
sium,  on  being  heated  Avith  that  residue,  exhibiting 
phenomena  of  ignition,  enters  with  it  into  a  com¬ 
bination  Avhich  may  be  fused,  and  Avhich  is  soluble 
in  Avater.  This  solution  has  a  taste  similar  to 
that  of  bitter  almonds,  from  Avhich  voluminous 
Avhite  flakes  are  throAvn  doAvn  by  acids,  Avhich  are 
readily  redissolved  in  an  excess  of  alkali. 

I  then  designated  this  body  by  the  name  of 

mellon,  and  from  its  appearance  I  thought  myself 


warranted  in  making  it  in  the  class  of  compound 
radicals.  On  heating  the  sulphocyanide  of  potas¬ 
sium  in  dry  chlorine  gas,  I  likeAvise  obtained  this 
mellon  in  considerable  quantities,  and  ascertained 
the  alterations  produced  by  the  influence  of  nitric 
acid  and  the  potash  ley. 

This  investigation,  with  reference  to  the  nature 
of  mellon,  remained  incomplete,  and  the  vieAvs 
based  thereon  required  to  be  better  founded ;  and 
I  Avould,  perhaps,  have  already  repeated  it,  had 
not  an  excellent  investigation  of  L.  Gmelin  been 
soon  after  communicated  to  chemists,  concerning 
a  collateral  product  obtained  in  the  preparation  of 
sulphocyanide  of  potassium,  by  Avhich,  as  it  seemed 
to  me,  the  chemical  character  of  mellon  Avas 
established,  and  every  doubt  relative  to  its  real 
nature  removed.  On  preparing  the  sulphocyanide 
of  potassium,  from  ferrocyanide  of  potassium  and 
sulphur,  this  mixture,  ferrocyanide  of  potassium 
(Graham,  p.  452),  was  heated  somewhat  beyond 
the  point,  at  Avhich  it  ceased  to  impart  to  the  salts 
of  protoxide  of  iron  a  blue  colour  ;  next  the  mass 
Avas  dissolved  in  Avater,  the  iron  precipitated  by 
potassa,  the  ley  reduced  to  dryness  and  boiled 
Avith  alcohol.  This  solution,  kept  for  a  longer 
time  in  a  cold  place,  deposited  a  small  quantity  of 
a  peculiar  crystallised  salt,  Avhich,  perfectly  pure, 
did  not  redden  the  salts  of  oxide  of  iron,  con¬ 
tained  no  sulphur,  was  thrown  doAvn  by  acids  as 
a  gelatinous  mass,  and,  on  being  treated  with  the 
salts  of  lead,  yielded  a  Avhite  precipitate,  Avhich 
L.  Gmelin  subjected  to  analysis. 

From  this  analysis  it  appeared,  that  this  salt  of 
lead,  in  its  crystalline  state,  represented  a  combi¬ 
nation  of  mellon  Avith  lead  containing  5  atoms  of 
Avater,  4  of  Avhich  escape  at  a  temperature  of 
266°  F.,  in  such  a  manner  that  the  residue  may  be 
considered  as  a  hydromellonate  of  oxyde  of  lead, 
resembling  the  cyanide  of  lead  by  the  circum¬ 
stance  that  Avithout  Avater,  or  another  substance, 
it  cannot  subsist  entire. 

Gmelin  described,  in  addition  to  this,  the  mel- 
lonide  of  potassium,  and  its  behaviour  Avith  acids 
and  metallic  salts,  of  Avhich  I  will  treat  more 
fully  in  the  sequel.  If,  before  describing  my 
further  researches  writh  regard  to  the  labours  and 
results  of  others  (Volkel’s  and  Gerhardt’s),  Avho 
seem  to  speak  against  the  existence  of  mellon  as 
a  body  of  itself,  or  against  its  nature  as  a  com¬ 
pound  radical,  I  say  no  more  than  I  have  read 
them,  I  do  so  with  the  intention  to  consider  them 
in  the  folloAving  pages. 

To  find  the  materials  necessary  for  experiments 
it  Avas,  in  the  first  place,  essential  to  contrive  a 
simple  and  easy  method  for  the  preparation  of  a 
combination  of  mellon. 

Several  ways  led  to  that,  some  of  which  I  have 
already  pointed  out  in  Geiger’s  Handbuck.  If  the 
residue  obtained  in  the  distillation  of  the  so-called 
sulphocyanogen,  Avhich  I  shall  designate  as  impure 
mellon,  is  put  into  fused  sulphocyanide  of  potas¬ 
sium,  a  vivid  effervescence  is  observed,  produced 
by  the  disengagement  of  bisulphuret  of  carbon 
and  sulphur  ;  and  if  the  mellon  employed  amounts 
to  about  one-fifth  of  the  weight  of  the  sulphocy¬ 
anide  of  potassium,  a  broAvn  opaque  glassy  mass 
is  obtained,  soluble  in  hot  Avater  Avithout  residue, 
yielding,  on  evaporation,  crystals  of  hydrated 
mellonide  of  potassium. 

A  preferable  method,  and  by  which  a  larger 
quantity  may  be  obtained,  is  the  following :  — 
sulphocyanide  of  copper  (Cy  S*  Cu2  )  is  procured 
by  precipitation  from  a  mixture  of  3  parts  of 
sulphate  of  iron,  and  2  parts  of  sulphate  of 
copper,  Avith  sulphocyanide  of  potassium.  The 
precipitate  is  to  be  first  Avashed  Avith  diluted  sul¬ 
phuric  acid,  from  Avhich  it  obtains  a  pure  Avhite 
colour,  and  then  more  completely  by  pure  Avater, 
and  next  dried  on  bricks.  If  the  sulphocyanide 
of  copper  be  heated  on  an  open  fire,  in  a  porcelain 
capsule,  until  it  begins  to  assume  a  brownish  colour, 
it  is  obtained  perfectly  anhydrous,  and  qualified 
to  serve  for  the  following  operation  : — Three  parts 
of  the  sulphocyanide  of  potassium  are  melted  into 
a ’vessel  to  be  closed  by  a  cover,  and  on  continually 
augmenting  the  heat,  two  parts  by  Aveight  of  the 
dried  sulphocyanide  of  copper  are  added  in 
small  portions,  and  stirred ;  on  introducing  the 
sulphocyanide  of  copper  into  the  melted  mass, 
each  time  a  vivid  effervescence  takes  place,  occa* 


sioned  by  the  disengagement  of  bisulphuret  of 
carbon,  this  being  spontaneously  inflammable. 
After  the  Avhole  has  been  added,  the  heat  is  aug¬ 
mented  until  the  bottom  of  the  iron  vessel  becomes 
red  hot,  and  this  temperature  is  kept  up  until  no 
farther  disengagement  of  bisulphuret  of  carbon  is 
perceptible.  At  this  moment,  1^§  to  2  ounces  of 
Avell  powdered  and  freshly  ignited  carbonate  of 
potassa  are  added  for  every  16  ounces  of  sulpho¬ 
cyanide  of  potassium  ;  on  the  addition  of  Avhich, 
the  dense  and  pulpy  mass  becomes  soft  and  liquid, 
at  the  same  time  a  vivid  effervescence  and  dis¬ 
engagement  of  carbonic  acid  are  observed.  If  at 
a  gentle  heat  the  mass  Avas  reduced  to  a  state  of 
gentle  fusion,  the  operation  may  be  considered  as 
finished.  It  is  alloAved  to  cool,  a  sufficient  quan¬ 
tity  of  water  poured  into  the  iron  vessel,  then 
boiled,  and  the  boiling  solution  filtered  from  the 
residue.  After  having  been  concentrated  and 
alloAved  to  cool,  a  large  quantity  of  crystallised 
mellonide  of  potassium  is  obtained.  In  this  ope¬ 
ration,  it  is  evident  that  a  considerable  quantity 
of  sulphocyanide  of  potassium  is  requisite,  partly 
to  prepare  the  sulphocyanide  of  copper,  partly 
for  the  purpose  of  transforming  this  latter  sub¬ 
stance  into  the  combination  of  mellon.  On  pre¬ 
paring  the  sulphocyanide  of  potassium  itself,  we 
may  succeed  Avith  great  facility  in  obtaining,  as  a 
collateral  product,  a  considerable  quantity  of 
mellonide  of  potassium,  and  this  method  is  of  itself 
so  advantageous  that  Ave  should  never  omit  to 
employ  it.  The  preparation  of  sulphocyanide. of 
potassium  is  so  Avell  knoAvn  as  scarcely  to  require 
more  particular  description.  W e  employ  a  mixture 
of  slightly  roasted  ferrocyanide  of  potassium  Avith 
half  its  Aveight  of  flowers  of  sulphui-,  which  is  to 
be  fused  at  a  gentle  heat,  in  a  closed  iron  vessel. 
When,  in  the  first  period  of  the  operation,  the  mass 
becomes  completely  fluid,  it  is  generally  found  to 
be  free  from  any  soluble  ferruginous  compound  ; 
for  Avlien  dissolved  in  water,  carbonate  of  potassa 
throAvs  down  no  precipitate.  At  that  period  the 
insoluble  residue  is  cyanide  of  iron,  and  not,  as  it 
was  usually  believed,  sulphuretof  iron.  On  con¬ 
tinuing,  hoAvever,  the  fusion  in  a  well  closed  vessel, 
the  amount  of  iron  found  is  augmented,  and  on 
gradually  raising  the  heat,  the  amount  of  iron 
again  diminishes,  until  finally  no  vestige  of  any 
soluble  combination  of  iron  is  to  be  met  Avith  in 
the  melted  mass.  The  decrease  of  the  amount 
of  iron  is  constantly  accompanied  by  a  disengage¬ 
ment  of  bisulphuret  of  carbon.  If,  finally,  Avhen 
blue  flames  are  no  longer  visible,  as  much  of  the 
dry  carbonate  of  potassa  is  added  as  amounts  to 
l-20th  of  the  Aveight  of  the  ferrocyanide  of  potas¬ 
sium  employed,  the  mass  becomes  again  com¬ 
pletely  liquid.  If,  after  having  been  allowed  to 
cool,  it  is  boiled  with  water,  and  the  solution  eva¬ 
porated  to  one  half,  on  cooling  the  Avhole  liquid  is 
generally  converted  into  a  dense  pulp,  offering  fine 
felty  needles  of  mellonide  of  potassium,  Avhich  is 
collected  on  a  filter,  and  Avashed  Avith  alcohol 
until  the  liquid  Avhich  runs  off  no  longer  reddens 
chloride  of  iron.  These  three  methods  are  easy 
to  be  comprehended,  if  Ave  bear  in  mind  the 
decomposition  Avhich  the  so-called  sulphocyanogen 
by  itself  is  to  undergo.  At  a  higher  temperature, 
it  is  decomposed  into  mellon,  bisulphuret  of  car¬ 
bon,  and  sulphur. 

If  impure  mellon  is  put  into  fused  sulphocyanide 
of  potassium,  sulphocyanogen  separates,  and  mel- 
londe  of  potassiumis  generated ;  at  a  temperature, 
hoAvever,  requisite  lor  accomplishing  this  end,  the 
sulphocyanogen  cn  becoming  free  is  decomposed 
into  the  aforesaid  products ;  for  every  4  atoms  one 
atom  of  mellon  is  generated,  by  Avhich  a  new  por¬ 
tion  of  sulphocyanide  of  potassium  is  decomposed. 

The  second  and  third  methods  have  reference  to 
the  decomposition  Avhich  the  combinations  of  sul¬ 
phocyanogen  Avith  heavy  metals  undergo  when 
treated  at  a  gentle  red  heat.  If  dry  sulphocyanide 
of  copper  (the  Avhite  precipitate  thrown  doAvn  by 
sulphocyanide  of  potassium  from  a  mixture  of 
sulphate  of  copper  and  sulphate  of  iron)  be  heated 
in  a  distilling  vessel,  bisulphuret  of  carbon,  sul- 
pburet  of  copper  (Cu»  S4),  and  mellon  are  ob¬ 
tained,  Avhich  remain  mixed  with  the  sulphuret 
of  copper.  At  a  higher  temperature,  sulphur  is 
driven  off,  and  mellonide  of  copper  formed,  which 
is  only  decomposed  by  a  still  higher  red  heat. 
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The  same  is  the  case  with  the  sulphocyanide 
of  iron  placed  in  the  fused  mixture  of  ferrocyanide 
of  potassium  and  sulphur ;  on  protracting  the 
fusion  sulphocyanide  of  iron  is  generated,  which 
at  a  higher  temperature  is  again  decomposed. 

4  atoms  of  sulphocyanide  of  iron  CS  N4  S« 
Fe4  are  decomposed  into  bisulphuret  of  carbon 
C2  S4,  sulphuret  of  iron  Fe4  S4  and  mellon,  or 
mellonide  of  iron  C<5  N4  Fe,  and  a  mixture  or 
a  combination  of  sulphuret  of  iron  (Fe2  S2),  and 
protosulphuret  of  iron  (Fe  S2). 

If  sulphocyanide  of  copper,  at  a  gentle  red  heat, 
is  added  to  melted  sulphocyanide  of  potassium, 
the  decomposition  of  the  copper  combination  takes 
place  quite  in  the  same  way  as  if  it  had  been 
exposed  to  the  heat  by  itself;  the  mellon  generated 
by  the  transformation  of  its  constituent  parts  be¬ 
haves,  with  regard  to  the  sulphocyanide  of  potas¬ 
sium,  in  the  same  manner  as  if  it  had  been 
directly  put  into  it ;  mellonide  of  potassium  is 
obtained,  and  from  the  sulphocyanogen,  separated 
by  the  same  process  of  decomposition,  a  new 
quantity  of  mellon  is  formed.  On  fusing  the  mix¬ 
ture  of  ferrocyanide  of  potassium  with  sulphur, 
sulphocyanide  of  iron  is  produed,  which  at  a 
higher  temperature  behaves  entirely  like  sulpho¬ 
cyanide  of  copper. 

On  describing  the  last  two  methods  it  was  re¬ 
commended,  at  the  end  of  the  fusion,  to  make  an 
addition  of  as  much  of  calcined  carbonate  of 
potassa  as  amounts  to  5  per  cent,  of  the  weight  of 
the  sulphocyanide  of  potassium  employed.  This 
addition  is  not  necessary,  for  even  without  it,  on 
washing  the  fused  mass,  a  large  quantity  of  mel¬ 
lonide  of  potassium  is  obtained  ;  but  it  is  advan¬ 
tageous,  for  by  this  means  the  quantity  is  aug¬ 
mented. 

It  is  important  enough  to  notice,  that  this 
operation  should  not  be  undertaken  with  small 
quantities ;  in  the  instances  here  described,  40 
ounces  of  ferrocyanide  of  potassium  were  generally 
employed.  A  sufficiently  high  temperature  at 
the  end  of  the  fusion  (before  the  carbonate  of 
potass  is  added),  is  another  condition  to  be  borne 
in  mind,  with  the  view  of  obtaining  pure  speci¬ 
mens  in  large  quantities.  From  the  observations 
made  in  these  experiments,  some  useful  sugges¬ 
tions  for  the  preparation  of  sulphocyanide  of 
potassium  resulted,  which  I  do  not  mean  to  pass 
over  in  silence.  It  will  readily  be  perceived  that, 
by  preparing  the  sulphocyanide  of  potassium  with 
ferrocyanide  of  potassium,  the  fusion  being  con¬ 
tinued  until  all  the  iron  disappears,  the  third  part 
of  the  whole  amount  of  nitrogen  will  be  obtained 
under  the  form  of  a  combination  of  mellon.  The 
amount  of  sulphocyanide  of  potassium  would  be 
more  than  one-third,  and  it  would  be  of  still 
greater  purity  if  enough  of  potassium  and  sulphur 
were  present  to  form  with  the  cyanogen  of  the 
cyanide  of  iron,  sulphocyanide  of  iron ;  with  a 
sufficient  quantity  of  sulphur  the  melted  mass 
would  contain  sulphuret  of  iron. 

If,  then,  on  fusing  ferrocyanide  of  potassium  with 
sulphur,  at  the  period  in  which  the  fused  mass 
shows  some  iron,  in  which  case  the  solution  in 
water  can  contain  no  ferrocyanide  of  potassium, 
dry  carbonate  of  potassa  is  added  to  the  fused 
mass,  after  removing  the  iron,  the  ferrocyanide  of 
potassium  reappears  in  considerable  quantities ; 
the  fused  mass,  from  the  watery  solution  of  which 
much  was  thrown  down  by  the  potassa,  and  which 
precipitated  no  prussian  blue  from  the  salts  of 
oxide  of  iron,  after  an  addition  of  carbonate  of 
potassa  having  been  made,  contains  no  iron,  but 
its  solution  now  produces,  with  salts  of  iron,  a 
copious  blue  precipitate.  By  the  addition,  there- 
iore,  ot  the  carbonate  of  potassa,  out  of  the  cyanide 
ot  iron  which  remained  undecomposed,  ferro¬ 
cyanide  of  potassium  was  again  formed.  If,  how¬ 
ever,  to  the  liquid  mass  freshly  fused  liver  of  sul- 
phur,  in  small  portions,  is  added,  the  iron  may  be 
entirely  removed,  and,  in  proportion  to  the  quan¬ 
tity  of  liver  of  sulphur  employed,  the  amount  of 
cyanide  of  sulphur  will  be  found  greater  or  less. 

A  mixture  ol  46  parts  of  roasted  ferrocyanide 
oi  potassium,  17  of  carbonate  of  potassa,  and  16 
of  sulphur,  may  be  fused  with  greater  facility.  At 
the  beginning  of  the  fusion  the  sulphur  and  the 
carbonate  of  potassa  act  upon  one  another-  it 
swells  up,  and  sulphuret  of  potassium  is  formed. 


On  continuing  the  fusion  till  the  mass  is  become 
limpid  and  flows  smoothly,  and  augmenting  the 
heat  towards  the  end  of  the  operation,  to  a  gentle 
redness,  the  subsulphate  of  potassa  formed  will  be 
decomposed  again,  and  on  boiling  the  mass  with 
alcohol,  a  perfectly  colourless  solution  will  be  ob¬ 
tained,  from  which  the  sulphocyanide  of  potassium 
will  crystallise  in  perfectly  colourless  prisms.  The 
watery  solution  of  the  crude  mass  is  free  from 
carbonate  of  potassa,  sulphuret  of  potassium,  and 
mellonide  of  potassium ;  and  contains,  besides 
the  sulphocyanide  of  potassium,  only  sulphate 
of  potassa.  The  iron  separates  with  facility 
from  the  liquid,  as  fine  scales  of  pyrites. 
By  this  method  we  obtain  of  the  sulphocyanide  of 
potassium  one-third  more  than  by  the  usual  one. 
This  is  the  simplest  and  most  advantageous  process 
of  preparing  the  sulphocyanide  of  potassium  that 
I  ever  knew. 

The  mellonide  of  potassium  which  was  obtained 
by  one  of  the  aforesaid  methods  is,  after  having 
been  washed  with  alcohol,  free  from  sulpho¬ 
cyanide  of  potassium,  but  seldom  entirely  pure  ; 
it  generally  presents  a  yellowish  colour,  and  con¬ 
tains  a  small  quantity  of  a  peculiar  combination  of 
potassium  and  sulphur,  which  I  did  not  more  fully 
examine  ;  they  may,  however,  easily  be  separated, 
for  the  mellonide  of  potassium  dissolved  in  water, 
on  being  treated  by  acetic  acid,  experiences  no 
change,  whereas  the  same  acid,  from  the  aforesaid 
combination  of  potassium,  throws  down  a  gela¬ 
tinous  or  flaky  precipitate.  To  separate  them, 
the  impure  mellonide  of  potassium  is  to  be  dis¬ 
solved  in  hot  (not  boiling)  water,  acetic  acid  is 
added  so  long  as  it  throws  down  a  precipitate  ; 
this  precipitate,  by  means  of  a  filter,  is  separated 
from  the  liquid,  to  which,  to  render  it  slightly 
alkaline,  a  little  carbonate  of  potassa  is  added, 
and  we  allow  it  to  crystallise.  To  obtain  the 
whole  of  the  mellonide  of  potassium  crystallised, 
requires  a  longer  time  ;  a  moderately  concentrated 
hot  solution,  in  which,  on  cooling  after  two  or 
three  hours,  a  moderate  deposition  of  some  crys¬ 
tals  is  noticed,  frequently  over  night  becomes  a 
dense  pulpy  mass,  which  is  no  longer  liquid,  and 
offers  fine  needles. 

If  after  this  second  crystallisation  the  mellonide 
of  potassium  is  still  coloured,  it  is  to  be  dissolved 
again,  treated  with  a  few  drops  of  acetic  acid,  and, 
on  adding  a  sufficient  quantity  of  charred  blood, 
it  is  boiled  and  then  filtered,  by  which  means  the 
liquid  is  rendered  colourless,  and  on  cooling,  pure 
white  crystals  of  mellonide  of  potassium  are  ob¬ 
tained.  Previous  to  describing  the  properties  of 
the  combinations  of  the  mellonides,  I  will  relate 
the  experiments  made  to  ascertain  the  constitution 
of  mellon  :  to  arrive  at  this  end,  I  made  use  of  the 
mellonide  of  silver,  the  mellonide  of  lead,  and  the 
mellonide  of  mercury;  combinations  easily  ob¬ 
tained  by  the  mutual  decomposition  of  mellonide 
of  potassium  and  a  solution  of  a  salt  of  silver  of 
lead,  or  of  corrosive  sublimate. 

If  the  formation  of  mellonide  of  potassium  is 
attentively  considered,  we  find,  a  priori,  that  in 
the  formation  of  the  combinations  of  mellon 
neither  oxygen  nor  hydrogen  enter  as  constituent 
parts,  for  mellonide  of  potassium  is  produced 
under  circumstances  which  exclude  the  co¬ 
operation  of  these  elements. 

At  the  period  of  the  fusion  of  ferrocyanide  of 
potassium  with  the  sulphur,  in  which  the  formation 
of  the  sulphocyanide  of  iron  begins,  the  fused  mass 
can  no  longer  contain  any  of  the  hydrogen ;  the 
mellon  formed  by  the  transformation  of  the  sul¬ 
phocyanide  of  iron  combines  with  the  potassium 
of  the  sulphocyanide  of  potassium  ;  in  the  fused 
mass  the  mellonide  of  potassium  can  only  be  sup¬ 
posed  to  exist  in  the  anhydrous  state.  It  seemed 
to  be  admissible,  that  the  anhydrous  mellonide  of 
potassium  could  only  exist  in  this  mixture  with 
sulphocyanide  of  potassium,  that  it  crystallises 
from  a  watery  solution,  that  with  a  certain  amount 
of  water  it  combines  so  intimately  as  to  be  insepa¬ 
rable,  making  part  of  the  constitution  of  the  crys¬ 
tallised  salt. 

We  might  be  induced  to  adopt  this  view,  by  L. 
Gmelin’s  analysis  of  the  mellonide  of  lead,  which 
at  266°  F.  still  retains  some  of  the  water,  the  ele¬ 
ments  of  which  are  sufficient  to  form,  with  the 
oxide  of  lead  aad  with  the  mellon,  mellonide  of 


hydrogen.  But  it  now  appears  that  we  are  not 
warranted  in  establishing  an  analogy  between  the 
constitution  of  this  combination  of  lead  and  that 
of  any  other  metal ;  mellonide  of  potassium,  for 
instance,  and  mellonide  of  silver  may  be  obtained 
in  an  anhydrous  state.  To  ascertain  the  relative 
proportions  of  nitrogen  and  carbon  contained  in 
mellon,  dried  mellonide  of  lead  was  burned  with 
oxide  of  copper,  and  the  mixture  of  gases  obtained 
was  analysed  in  the  usual  manner,  with  a  solution 
of  caustic  potash  ley.  The  last  portions  of  gas  in 
5  volumes,  contained  3  volumes  carbonic  acid  and 
2  volumes  nitrogen,  the  same  proportions  which 
L.  Gmelin  already  ascertained. 

In  another  experiment  dry  mellonide  of  mer¬ 
cury,  in  an  ordinary  combustion  tube,  was  heated 
to  redness,  the  disengaged  mixture  of  gases  col¬ 
lected  over  mercury,  and  treated  with  caustic  po¬ 
tassa.  By  the  decomposition  of  the  mercurial 
combination,  there  should  have  resulted  mellon 
and  mercury,  and  by  that  of  the  mellon  nitrogen 
and  cyanogen,  in  the  proportion  of  T3  volumes; 
the  combination,  however,  which  was  taken  for 
mellonide  of  mercury,  yielded,  under  these  cir¬ 
cumstances,  the  same  products  as  the  hydro- 
mellonic  acid.  In  the  beginning  of  the  operation 
a  much  larger  amount  of  nitrogen  is  obtained,  and 
only  when  drawing  to  a  close  the  gas  is  found  to 
consist  of  a  mixture  of  nitrogen  and  cyanogen,  of 
which  three-fourths  are  absorbed  by  potassa ;  for 
in  the  beginning  nitrogen  and  prussic  acid  are  dis¬ 
engaged,  and  the  latter  is  partly  condensed. 

After  these  and  the  above  quoted  experiments, 
the  relative  proportions  of  the  nitrogen  and  carbon 
are  established  beyond  doubt.  The  mellon  con¬ 
tains  I3  equiv.  carbon  for  1  equiv.  nitrogen.  On 
calcining  0-8781  dry  mellonide  of  silver  in  the  air, 
0'4647  metallic  silver  were  obtained. 

Moreover,  2T91  mellonide  of  silver  yielded 
1‘363  carbonic  acid  and  0031  water;  0'657  gave 
0-444  carbonic  acid  and  0-016  water. 

Hence,  mellonide  of  silver  consists  of : — 

Calculated.  Found. 

Mellon  1136-26  ..  46-40  ..  46-97 

Silver  1351-61  ..  53-55  ..  53‘03 


2514-87  100  100 

According  to  calculation,  in  100  parts  mellonide 
of  silver,  we  ought  to  find  18-05  per  cent,  carbon  ; 
in  the  first  experiment  were  obtained  17-10,  in  the 
second  18’54  per  cent  carbon.  If  in  the  mellonide 
of  silver,  the  silver  had  been  contained  as  an  oxide, 
and  the  mellon  as  an  hydracid,  then,  instead  of  53 
per  cent,  of  silver,  we  could  have  obtained  only 
51’4  per  cent. 

2191  mellonide  of  silver  (the  quantity  analysed), 
in  that  case  would  have  yielded  89  milligrammes 
water,  whereas,  in  maximo,  31  milligrammes  were 
only  obtained. 

With  regard  to  hydrogen,  the  analysis  of  mellon¬ 
ide  of  potassium  afforded  no  less  accurate  results: 
1"242  grammes  fused  mellonide  of  potassium,  on 
combustion  with  chromate  of  lead,  yielded  81- 
milligrammes  water.  In  a  second  experiment, 
0-814  mellonide  of  potassium  gave  0-022  grammes 
water.  If  the  dry  mellonide  of  potassium  would 
contain  1  equiv.  water,  or  its  elements,  as  consti¬ 
tuent  parts,  then  there  ought  to  have  been  ob¬ 
tained  in  the  first  analysis  more  than  72  milli¬ 
grammes,  and  in  the  second  nearly  50  milli¬ 
grammes  of  water.  The  first  analysis  yielded 
1 ' 1 69  grammes,  the  second  O"780  grammes  of  car¬ 
bonic  acid.  Out  of  1-371  mellonide  of  potassium 
were  obtained  1-012  fused  nitrate  of  potassa. 
The  mellonide  of  potassium  was  precipitated  by 
nitrate  of  silver,  the  precipitate  filtered  off,  the 
excess  of  silver  thrown  dotvn  by  hydrochloric 
acid,  next  with  nitric  acid,  repeatedly  evaporated 
to  dryness,  and  the  residue  fused. 

Consequently,  the  salt  of  potassa  is  composed 
as  follows : — 

Calcu¬ 
lated.  Found. 

1  atom  mellon  {6  atoms  ^arbon^  j  27.52  ^  23.88 

1  atom  potassium .  29-63  28-61 

The  amount  of  carbon  found  so  nearly  ap-> 
proached  to  that  calculated,  as  on  combustion  of 
a  combination  of  potassium  might  have  been  ex¬ 
pected. 
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By  these  experiments,  it  seems  to  me  that  the 
composition  of  mellon,  and  its  character  as  a  com¬ 
pound  radical  resembling  cyanogen,  are  esta¬ 
blished;  and  I  pass  over  to  the  description  of  its 
properties  and  combinations. 

MELLON. 

The  preparation  of  pure  mellon  is  somewhat  diffi¬ 
cult.  Mellon  being  decomposed  only  at  a  tempe¬ 
rature  exceeding  the  boiling  point  of  mercury,  it 
might  he  inferred  that  it  is  easy  to  obtain  it  from 
the  mellonide  of  mercury;  hut  neither  its  combi¬ 
nation  corresponding  to  the  suboxide,  nor  that 
which  corresponds  to  the  oxide,  can  be  obtained 
in  a  pure  state.  Mellonide  of  potassium  throws 
down,  from  a  solution  of  nitrate  of  silver,  a  thick, 
heavy,  flaky  precipitate,  which,  on  being  ignited 
by  itself,  yields  prussic  acid,  and  on  combustion 
with  oxide  of  copper  gives  considerable  quantities 
of  water  ;  it  manifestly  contains  hydromellonic 
acid,  which  is  precipitated  by  the  free  acid  in  the 
mercurial  solution.  The  precipitate,  on  drying, 
becomes  grey,  and  on  being  heated  yields  metallic 
mercury,  evidently  as  the  sub-mellonide  is  trans¬ 
formed  into  mellonide. 

If  at  a  low  temperature  the  solution  of  corrosive 
sublimate  is  mixed  with  mellonide  of  potassium,  a 
thick,  gelatinous  precipitate  is  obtained,  which 
changes  its  appearance  when  heated,  however 
gently.  The  liquid  becomes  milky,  and  without  be¬ 
coming  clear,  by  degrees  throws  down  a  very  fine 
white  powder,  which,  after  having  been  washed, 
dried,  and  calcined,  yields  mellonide  of  potassium, 
and  finally  cyanide  of  potassium .  If  the  two  solutions 
are  mixed  whenboiling,  the  mixture  remains  clear 
and  transparent  for  some  minutes  ;  on  cooling  it 
becomes  turbid,  yielding  a  precipitate  free  from 
potassa,  its  amount  of  mercury  diminishing  on 
being  washed. 

The  purest  mellon  which  I  have  obtained  was 
the  residue  of  the  distillation  of  sub-mellonide  of 
mercury,  at  the  period  in  which  three-fourths  of  the 
volume  of  the  disengaged  mixture  of  nitrogen  and 
cyanogen  are  absorbed  by  caustic  potassa. 

In  that  condition  it  exhibits  a  bright  yellow 
powder,  which  is  light,  and  colours  matters  brought 
into  contact  with  it,  being  insoluble  either  in  water, 
alcohol,  or  any  indifferent  liquids.  Mellon  is  dis¬ 
solved  by  a  solution  of  potassa,  disengaging  ammo¬ 
nia  ;  the  solution  contains  a  salt  of  potassa  which, 
as  well  as  the  changes  which  mellon  undergoes  on 
being  treated  with  nitric  acid,  by  which  it  is  trans¬ 
formed  into  cyanilic  acid,  I  described  on  a  former 
occasion  (wefe  these  Annals,  vol.  x.,  page  45).  On 
applying  heat  it  dissolves  in  hydrated  sulphuric 
acid,  and  is  again  thrown  down  by  water.  Its  great 
affinity  for  metals,  especially  for  potassium,  is  re¬ 
markable.  The  solution  of  mellonide  of  potassium 
may  be  boiled  with  iodine,  without  the  least  decom¬ 
position  being  noticed,  the  iodine  colouring  the  li¬ 
quid  brown,  and  is  volatilised  on  evaporation,  in 
such  a  manner  that,  by  somewhat  concentrating  the 
liquid,  crystallised  mellonide  of  potassium  may  be 
reobtained. 

Cyanide  of  potassium,  under  the  same  circum¬ 
stances,  dissolves  a  great  quantity  of  iodine,  the  li¬ 
quid  becomes  colourless,  and,  solidifying  on  cool¬ 
ing,  itpresents  a  pulpy  crystalline  mass  of  cyanide  of 
iodine,  which,  on  being  heated,  sublimes  under  the 
known  form  of  woolly  crystals.  Hence,  mellon 
cannot  be  displaced  from  its  combinations  by 
iodine,  but  it  can  completely  expel  the  iodine  from 
the  iodide  of  potassium .  A  mixture  of  the  dry  iodide 
of  potassium  with  mellon  fuses,  with  a  vivid  dis¬ 
engagement  of  vapours  of  iodine,  mellonide  of  po¬ 
tassium  resulting. 

On  passing  chlorine  gas  through  a  solution  of 
mellonide  of  potassium,  a  white  mucilaginous  pre¬ 
cipitate  is  thrown  down,  which,  on  being  washed, 
cannot  be  entirely  freed  from  chlorine  ;  it  may 
he  dissolved  in  ammonia ;  when  disengaging 
gases  it  becomes  of  a  yellow  colour. 

On  fusing  mellon  with  hydrate  of  potassa,  am¬ 
monia  and  cyanate  of  potassa  are  obtained.  The 
formation  of  this  salt  may  easily  be  accounted  for, 
hearing  in  mind  that  mellon,  with  reference  to 
fes  elements,  may  be  considered  as  cyanide  of 
itrogen  Cy3-|-N.  On  adding  to  this  formula  the 
elements  of  3  atoms  of  water,  we  obtain  ammonia 
nd  cyanic  acid. 


In  all  these  experiments,  with  the  same  results 
we  may  employ  the  mellon  left  after  the  so-called 
sulphocyanogen  has  been  heated  and  calcined ;  on 
treating  at  a  gentle  heat,  a  dry  mixture  of  sea-salt 
and  sulphocyanide  of  potassium,  with  anhydrous 
chlorine  gas,  we  obtain  (as  has  been  described 
more  fully  in  these  Annals,  vol.  x.,  page  6),  the 
residue  having  been  washed  with  water,  a  consi¬ 
derable  volume  of  bright  yellow,  lamellar,  light 
substance,  which,  on  being  calcined,  is  freed  from 
chlorine  and  sulphur,  and  with  regard  to  all  other 
properties  behaves  like  mellon. 

Considering  the  formation  and  composition  of 
mellon,  it  seems  not  improbable  that,  under  cer¬ 
tain  circumstances,  cyanogen  itself,  on  leaving 
carbon,  may  be  transformed  into  mellon;  the  so- 
called  paracyanogen  might  easily  be  a  mere  mix¬ 
ture  of  carbon  and  mellon,  or  a  mellonide  of  car¬ 
bon. 

The  observation  of  Brown  that  paracyanogen, 
after  being  calcined,  loses  the  whole  of  its  nitrogen, 
leaving  pure  carbon,  might  easily  consist  in  the 
mellon  being  volatilised  as  nitrogen  and  cyanogen, 
whereas  the  carbon  being  fixed,  remains. 

At  least,  the  separation  of  the  nitrogen  from 
the  carbon  is  not  easily  tobe  accounted  for,  inasfar 
as  common  coal  containing  nitrogen,  even  at  the 
highest  temperatures,  does  not  part  with  the  latter 
element.  In  a  work  on  the  determination  of  the 
atomic  weight  of  carbon,  executed  in  common 
with  Prof.  Redtenbacher,  we  noticed  that  dry 
cyanide  of  silver,  on  being  fused,  is  suddenly,  with 
phenomena  of  ignition  and  vivid  disengagement  of 
inflammable  gases,  decomposed,  and  that  the  re¬ 
sidue  offering  a  metallic  aspect  on  being  dissolved 
in  nitric  acid,  leaves  a  dark  brown  flaky  substance. 
This  brown  substance,  from  some  later  experi¬ 
ments  of  Thaulow,  is  a  combination  of  silver  with 
nitrogen  and  carbon,  in  the  same  proportions  as 
they  are  contained  in  cyanogen.  The  experiment 
being  repeated,  the  brown  substance,  on  combus¬ 
tion  with  oxide  of  copper,  yielded  a  mixture  of 
gases,  containing  carbonic  acid  and  nitrogen  in 
the  proportions  by  volume  of  2T.  The  combination 
with  silver,  after  having  been  repeatedly  boiled, 
then  dried  and  calcined,  left  in  two  experiments  43*4 
per  cent,  metallic  silver,  consequently,  for  every 
3  equiv.  cyanogen,  or  its  elements,  contained  one 
equiv.  silver.  A  mixture  of  1  equiv.  mellonide  ol 
silver,  with  2  atoms  carbon,  would  have  yielded 
the  same  proportion.  It  seemed  to  me  that  by  an 
experiment  it  would  be  decided  upon  the  merits  of 
these  suppositions.  If  the  so-called  paracyanide 
of  silver  was  a  mixture  of  carburet  ot  silver  and 
mellon,  or  carbon  and  mellonide  of  silver,  then  on 
being  calcined  it  ought  to  give  cyanogen  and  ni¬ 
trogen,  and  carburet  of  silver  should  remain. 
With  regard  to  cyanogen  and  nitrogen,  this  was, 
indeed,  confirmed  by  experiment.  At  a  strong 
red  heat,  the  paracyanide  of  silver  prepared  from 
the  cyanide  of  silver  is  decomposed,  cyanogen  and 
nitrogen  are  obtained,  occupying  more  than  a  hun¬ 
dred  times  the  volume  of  the  cyanide  employed, 
though  not  in  the  same  proportions  in  which, 
under  the  same  circumstances,  they  had  been 
yielded  by  mellon.  The  two  first  tubes  contained 
nitrogen  and  cyanogen  in  the  proportions  of  L8,  five 
others  1*5,  14,  1*8.  Mellon  would  have  given 
nitrogen  and  cyanogen  in  the  proportion  of  1"3. 
Since  it  is  possible  that  the  paracyanide  of  silver 
contains  subcyanide  of  silver,  it  may  be  supposed 
that  on  disengaging  cyanogen  from  this  the  pro¬ 
portion  of  cyanogen  would  be  augmented.  4  his 
subject  is  by  all  means  deserving  a  further  consi¬ 
deration,  and  the  fact  that  in  the  combination  of 
silver  the  paracyanogen  at  a  red  heat  passes  over 
again  into  cyanogen,  and  that  part  ot  it  is  decom¬ 
posed  into  nitrogen  and  carbon,  is  still  interesting. 
The  cyanide  or  paracyanide  of  silver  by  them¬ 
selves,  under  these  circumstances,  had  yielded 
no  nitrogen.  The  gas  disengaged  the  moment 
cyanide  of  silver  passes  over  into  the  paracyanide 
of  silver,  which  Thaulow  considered  to  be  different 
from  common  cyanogen,  exhibited  no  proper¬ 
ties  justifying  such  an  assertion.  Potassium,  on 
being  burned  in  it,  becomes  cyanide  of  potassium. 

The  cyanate  of  silver,  on  being  heated  in  a 
perfectly  dry  state,  exhibits  phenomena  ot  igni¬ 
tion  like  those  obtained  with  cyanide  of  silver; 
much  gas  is  disengaged  with  some  vehemence; 


and  if,  as  is  probable,  the  decomposition  takes 
place  in  the  same  manner  as  in  the  case  of 
the  corresponding  combination  of  sulphur,  the 
nitrogen  and  carbonic  acid  obtained  ought  to 
be  in  the  proportion  of  1*3,  and  in  the  residue 
mellonide  of  silver  should  remain.  On  that 
likewise  I  made  some  experiments.  Cyanate  of 
silver,  heated  by  itself,  yields  a  mixture  of  gases, 
which  in  the  six  last  tubes  as  a  mean,  contained  10 
vols.  nitrogen  for  every  22  vols.  carbonic  acid  ; 
the  cyanogen  by  itself,  would  have  furnished  for 
every  10  vols.  nitrogen  20  vols.  carbonic  acid; 
hence,  a  certain  quantity  of  nitrogen  was  mani¬ 
festly  left  in  the  residue.  On  combustion  of  this 
residue  with  oxide  of  copper  in  the  last  nine  tubes 
of  the  obtained  mixture  of  gases,  for  every  100 
vols.  nitrogen.  137  vols.  car'bonic  acid  were  found; 
mellonide  of  silver  under  the  same  circumstances 
would  have  given  150  vols.  carbonic  acid  for  the 
same  quantity  of  nitrogen. 

HYDROMELLONIC  ACID. 

If  a  boiling  solution  of  mellonide  of  ammonium, 
or  mellonide  of  potassium,  is  mixed  with  nitric  or 
muriatic  acid,  the  liquid  remains  for  some  seconds 
clear,  shortly  after  becoming  turbid  by  a  little 
concentration,  thickening  to  a  pure  white  pulp  of 
hydromellonic  acid ;  from  a  diluted  solution  it  is 
precipitated  by  mineral  acids  in  the  form  of  white 
flakes.  The  statement  of  L.  Gmelin  that  hydro¬ 
mellonic  acid  is  precipitated  by  acetic  acid,  is  true 
with  reference  to  the  crude  impure  mellonide  of 
potassium,  and  especially  to  a  combination  con¬ 
taining  sulphur  (perhaps  hydro-sulphomellonic 
acid  ?)  which  is  mixed  with  it,  and  may  be  sepa¬ 
rated  by  frequent  crystallisations. 

The  hydromellonic  acid  in  its  dry  state  is  .white* 
colouring  like  chalk,  very  sparingly  soluble  in  cold 
water,  but  somewhat  more  so  in  boiling  water ; 
the  solution  strongly  reddens  litmus  paper  ;  it  is 
insoluble  in  alcohol,  ether,  fat,  or  volatile,  oils.  It 
is  to  be  ranked  among  the  stronger  acids,  as  it 
expels  several  organic  acids  from  the  salts  which 
they  constitute  with  potassa.  In  hot  acetate  of 
potassa,  it  is  dissolved  with  the  same  facility  as.  in 
caustic,  or  carbonate  of  potassa,  and  this  solution 
on  cooling,  turns  into  a  pulpy  mass  of  crystals  of 
mellonide  of  potassium.  Mixed  with  iodide  of 
potassium  in  a  dry  state,  on  being  heated  it  expels 
hydroiodic  acid  and  iodine.  Heated  by  itself  it  is 
at  first  resolved  into  nitrogen  and  hydrocyanic 
acid,  becoming  afterwards  yellow,  yielding  cyano¬ 
gen,  which  may  easily  be  known  by  its  purple 
flame.  The  hydromellonic  acid,  which,  to  all  ap¬ 
pearance  seems  to  be  the  purest,  on  being  calcined 
in  the  air  leaves  traces  of  cyanide  of  potassium 
and  of  cyanate  of  potassa. 

To  ascertain  whether  hydromellonic  acid  which 
has  been  dried  at  212°  F.,  be  anhydrous,  or  con¬ 
tains  water  in  chemical  combination,  it  was  burned 
with  oxide  of  copper,  and  the  proportion  of  water 
and  carbonic  acid  thus  obtained  determined. 

If  hydromellonic  acid,  for  6  equiv.  of  carbon, 
contain  1  equiv  of  hydrogen,  then  every  100 
parts  carbonic  acid,  on  combustion,  ought  to  pro¬ 
duce  2166  water ;  and  if  it  be  a  hydrate  of  one 
atom,  43'32  water  should  be  the  result. 

By  experiment  were  obtained  : — 

I.  For  100  carbonic  acid,  19*62  water. 

II.  For  ditto  ditto,  27*27  ditto. 


Mean  for  100  for  carbonic  acid  23 '44. 

From  this  it  appears,  that  this  acid  in  its  dry 
state,  as  might  have  been  anticipated,  is  not 
hydrated. 

Though  hydromellonic  acid,  on  being  treated 
with  mineral  acids,  seems  in  the  first  instance. to 
experience  no  change,  if,  however,  under  the  in¬ 
fluence  of  heat,  their  action  is  protracted,  it  is 
completely  decomposed.  If  to  a  thin  pulp  of 
freshly-precipitated  hydro-mellonic  acid,  muriatic 
or  nitric  acid  is  added,  taking  care  that  the  mix¬ 
ture  be  kept  boiling;  after  three  or  four  hours  the 
whole  is  dissolved,  a  clear  liquid  is  obtained, 
which,  on  cooling,  does  not  become  turbid,  and 
deposits  no  hydromellonic  acid.  The  acid  liquid 
on  being  evaporated  to  dryness,  and  maintained  at 
an  appropriate  temperature  until  the  free. acid  is 
separated,  a  white  residue  is  obtained,  which,  on 
being  placed  in  water  gives  sal-ammoniac.  Mr 
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Chodnew  is  at  present  investigating  the  products 
of  this  decomposition,  the  results  of  which  will  be 
communicated  by  him  in  an  early  number  of 
these  “Annals.” 

MELLONIDE  OF  POTASSIUM. 

The  preparation  of  mellonide  of  potassium  has 
been  fully  explained.  A  hot  solution,  on 
being  allowed  slowly  to  cool,  crystallises  in  fine, 
concentrically-grouped,  colourless,  transparent 
needles,  under  the  microscope,  solidifying  as  a 
pulpy  mass  of  crystals,  which  contain  water  of 
crystallisation.  These  are  insoluble  in  alcohol, 
and  if  alcohol  be  added  to  their  solution  in  water, 
it  instantly  becomes  turbid,  depositing  crystals  on 
being  allowed  to  stand.  From  a  boiling  mixture 
of  equal  parts  of  alcohol  and  water,  mellonide  of 
potassium  crystallises  exceedingly  beautiful.  In 
the  air  mellonide  of  potassium  effloresces,  the 
silky  needles  formed  become  white,  and  are  with¬ 
out  lustre.  At  248°  it  loses  4-5ths  water  of  crys¬ 
tallisation  ;  dried  to  fusion,  or  302°,  it  is  anhydrous. 
It  possesses  a  bitter  taste. 

1*7355  crystallised  mellonide  of  potassium  on 
fusion  lost  0*441  water,  or  25*41  per  cent. 
Consequently,  the  crystallised  salt  consists  of 
1  atom  mellonide  calcu-  f  , 

of  potassium  .  .  1653*18  lated.  lounc“ 

5  do.  water  .  .  562*5  25*38  25*41 

The  salt  being  dried  at  a  temperature  of  248* — 
302°,  the  last  atom  of  water  disappears,  causing 
a  feeble  swelling.  The  fused  salt  presents  a 
yellow  dense  fluid,  solidifying  on  cooling  into  an 
opaque,  crystalline  mass,  which  is  greatly  con¬ 
tracted,  in  such  a  manner  as  to  form  cavities,  which 
are  filled  with  needles. 

The  mellonide  of  potassium,  on  being  heated 
in  close  vessels  above  its  melting  point,  disengages 
nitrogen  and  cyanogen,  cyanide  of  potassium 
being  left. 

Fused  in  the  air  the  mellonide  of  potassium  is 
oxidised  with  great  facility ;  two  products  chiefly 
are  formed;  the  one  is  cyanate  of  potassa,  and 
the  other  a  salt  of  potassa,  which  is  far  less 
soluble. 

Platinum  vessels  are  powerfully  attacked  by 
fused  mellonide  of  potassium. 

MELLONIDE  OF  SODIUM. 

This  combination  is  best  obtained  by  treating 
mellonide  of  barium  with  carbonate  of  soda  ;  it 
crystallises  in  hydrated  white  needles  of  a  silky 
lustre,  which  are  insoluble  in  alcohol,  but  soluble 
in  water  to  some  extent. 

MELLONIDE  OF  AMMONIUM. 

I  his  salt  is  obtained,  in  a  state  of  great  purity, 
by  the  decomposition  of  carbonate  of  ammonia 
with  a  mellonide  of  barium  ;  by  its  external  ap¬ 
pearance  it  is  not  to  be  distinguished  from  mellon¬ 
ide  of  potassium  ;  it  contains  water  of  crystalli¬ 
sation  which  at  a  higher  temperature  is  expelled. 
The  dry  salt  exposed  to  a  higher  temperature  loses 
ammonia,  the  residue  becomes  yellow,  furnishing 
products  similar  to  those  formed  by  hydromellonic 
acid ;  it  is  insoluble  in  alcohol. 


mellonide  of  barium. 

On  adding  mellonide  of  potassium  to  a  solution 
of  chloride  of  barium,  a  dense  white  precipitate, 
entirely  soluble  in  water,  is  obtained.  On  cooling 
the  saturated  solution,  mellonide  of  barium  crys¬ 
tallises  in  transparent  short  needles  containing  six 
equivalents  of  water,  five  equivalents  (20*87  per 
cent.)  disappearing  at  266°. 


mellonide  of  strontium 
Is  obtained  in  the  same  manner  as  the  mellonide 
°  i  v,'um!  ^rom  which  it  differs  only  by  its  greater 
solubihty  m  water.  Its  saturated  boiling  solution 
solidifies  into  a  pulp  of  fine  needles. 


mellonide  of  calcium. 

f>>,w;Hde<TP?Sins  mellonide  of  potassium  by 
chloride  of  calcium,  a  dense  white  precipitate  is 
obtained  which  when  hot,  is  still  moresoluble 
than  mellonide  of  strontium,  and  is  as  easily  crys- 
tallisable.  These  crystals  contain  four  equiva- 
lents  of  water,  three  atoms  of  which  18*05  per 
cent,  escape  at  248°  F.  y 


MELLONIDE  OF  MAGNESIUM. 

This  combination  is  still  more  soluble  than  the 
salt  of  calcium.  A  solution  of  Epsom  salts  may 
be  nused  with  a  solution  of  mellonide  of  potas¬ 


sium  without  in  the  first  instance  producing  a 
precipitate,  but  on  allowing  it  to  stand  for  some 
time,  mellonide  of  magnesium  is  separated  as  fine 
white  felty  needles. 

The  four  salts  above  described  are  remarkable 
for  their  insolubility  in  liquids  containing  salts  ; 
they  are  much  more  soluble  in  pure  water  than  in 
water  containing  a  salt  of  baryta,  strontia,  lime, 
or  magnesia.  This  becomes  particularly  striking 
when  one  of  these  salts,  on  being  dissolved  in  pure 
water  and  saturated  at  a  common  temperature, 
as,  for  instance,  the  salt  of  baryta,  is  treated  with 
a  solution  of  chloride  of  barium,  or  the  salt  of 
strontia  with  chloride  of  strontium,  &c.;  a  copious 
crystalline  precipitate  is  instantly  produced,  which 
is  mellonide  of  barium,  or  respectively  mellonide 
of  strontium,  &c. 

MELLONIDE  OF  COPPER. 

It  is  obtained  by  treating  sulphate  of  copper 
with  mellonide  of  potassium,  presenting  a  fine 
parrot-green  precipitate,  which  is  sparingly 
soluble  in  boiling  water.  100  parts  of  this  salt, 
dried  at  95°  F.,  yield,  on  combustion  with  oxide  of 
copper,  23*94  per  cent,  water ;  the  salt,  therefore, 
contains  altogether  five  atoms  of  water,  which 
correspond  to  22*23  per  cent.  Heated  to  248° 
F.,  on  becoming  black  it  loses  four-fifths  of  its 
water. 

Mellonide  of  potassium  precipitates  the  follow¬ 
ing  salts : — 

Sulphate  of  manganese  as  a  white  gelatinous 
mass  :  chloride  of  copper  of  a  bright  yellow  ;  the 
salts  of  cobalt  of  a  peach-flower  red  ;  the  salts  of 
peroxide  of  iron  of  a  dark  yellow ;  the  salts  of 
protoxide  of  iron  of  a  white  with  a  greenish  tint; 
the  salts  of  chrome  of  a  green ;  and  tartar  emetic 
of  a  white  colour  ;  these  precipitates  are  difficultly 
soluble  in  water. 

MELLONIDE  OF  SILVER 

Is  a  white  gelatinous  precipitate  which  is  anhy¬ 
drous  at  248°  F. 

Combinations  of  mellon  with  chlorine,  oxy¬ 
gen,  &c.,  require  further  investigation. — Chemist. 

— nt — 


ON  THE  PRETENDED  PRODUCTION  OF 
VALERIANIC  ACID  FROM  INDIGO,  AND 
ON  THE  ACID  RESULTING  FROM  THE 
FUSION  OF  HYDRATE  OF  POTASSA 
WITH  LYCOPODIUM. 

By  Dr.  James  Sheridan  Muspratt,  of  Liverpool. 


It  is  always  of  great  interest  and  real  value  to 
science  to  examine,  step  by  step,  the  manifold 
transformations  which  organic  matters,  on  being 
acted  upon  by  other  bodies,  undergo;  but  it  is 
most  particularly  worthy  our  attention,  if  by  such 
metamorphoses  combinations  arise,  which,  until 
then,  we  were  in  the  habit  of  considering  as  the 
immediate  products  of  the  vital  process. 

To  the  bodies,  in  the  artificial  formation  of 
which,  in  the  manner  stated,  chemists  have  suc¬ 
ceeded,  belongs  valerianic  acid.  This  acid,  which 
is  found  ready  formed  in  the  root  of  Valeriana 
officinalis,  and  was  lately  discovered  by  Winkler* 
as  a  constituent  of  athamantin,  a  remarkable 
crystalline  body,  extracted  from  the  root  of  Atha. 
mantina  oreoselinum,  was  some  years  ago  obtained 
by  Dumas  and  Stassf  as  the  product  of  oxidation 
of  the  fousel  oil  (hydrated  oxide  of  amyl),  to 
which  it  relates  in  the  same  manner  as  acetic  acid 
does  to  alcohol. 

C4  H5  O  +  aq.  C4  H3  O2  O  4-  an. 

* . . . . 1  1 - - v- - * 

Alcohol.  Acetic  acid. 

C40  H11  O  +  aq.  C10H9O2O  +  aq. 


Fousel  oil.  Valerianic  acid. 

The  said  chemists,  on  treating  the  fousel  oil  by 
a  mixture  of  lime  and  hydrate  of  potassa,  at  a 
temperature  of  338°  F.,  so  long  as  hydrogen  was 
disengaged,  obtained  valerianic  acid.  Some  time 
after,  CahoursJ  showed  that  the  same  acid  is  formed 
when  vapours  of  fousel  oil,  in  the  presence  of 


platinum  black,  are  brought  into  contact  with 
oxygen,  an  assertion,  which,  by  experiments  made 
in  the  laboratory  of  Giessen,  was  corroborated. 

The  interesting  experiment  of  Dumas  and  Stass, 
on  the  formation  of  valerianic  acid  from  oil  of 
potatoes,  was  soon  followed  by  a  discovery  of  a 
new  method  of  preparing  this  acid,  which  excited 
much  attention. 

M.  Dumas*  communicated  to  the  Academy  of 
Sciences  at  Paris  a  note  from  M.  Ch.  Gerhardt, 
by  which  it  appeared  that  this  latter  chemist,  on 
treating  indigo  with  hydrate  of  potassa,  produced 
valerianic  acid. 

According  to  the  directions  of  M.  Gerhardt,  the 
indigo,  cut  into  small  pieces,  is  to  be  put  into  fused 
hydrate  of  potassa,  in  which  it  is  dissolved,  be¬ 
coming  yellow,  and  largely  disengaging  ammonia 
and  hydrogen.  On  fusion,  a  mixture  of  carbonate 
of  potassa  and  valerianate  of  potassa  is  obtained, 
from  which,  by  distilling  with  dilute  sulphuric 
acid,  valerianic  acid  is  separated.  This  method  of 
preparation  is  stated  to  be  highly  advantageous, 
as  Gerhardt  obtained,  in  the  course  of  an  hour, 
considerable  quantities  of  valerianic  acid. 

According  to  Gerhardt,  the  transformation  of 
indigo  into  valerianic  acid  may  be  expressed  by 
the  following  equation  : — 

C16  H5  N  O2  +  14  HO  = 

Indigo. 

C»°  H9  O3  HO  +  6  CO2  +  NH3  -f  6  H. 

’ - -v- - ’  . 

Hydrated  valerianic  acid. 

The  carbon  of  the  indigo  is  then  divided,  and,  J: 
forming  partly  valerianic  acid  and  partly  carbonic  , 
acid,  it  combines  with  the  potassa.  The  carbonic  i 
acid  is  formed  at  the  expense  of  the  water,  one 
portion  of  the  hydrogen  of  which,  with  the  nitro-  j 
gen,  produces  ammonia  ;  the  other  portion  of  the 
same  gas  escapes  in  the  reaction.  This  transfor¬ 
mation,  however,  which  in  the  above  equation  is 
so  easily  developed  on  paper,  does  not  proceed 
with  the  same  facility  in  the  crucible. 

On  communicating  Gerhardt’s  method  in  the 
Annal.  der  Chemie  und  Pharmacie,  Prof.  Liebig 
observed,  at  the  same  time,  that  in  his  laboratory 
the  new  process  of  obtaining  valerianic  acid  from 
indigo-blue  was  not  confirmed. 

Dr.  F.  L.  Winklerf  afterwards  communicated 
some  experiments  on  this  subject.  He  observed  in 
his  essay,  that  the  phenomena  which,  on  treating 
hydrate  of  potassa  with  indigo,  presented  them¬ 
selves,  had  a  striking  resemblance  to  those  which, 
on  treating  lycopodium  with  the  same  body,  he 
noticed  on  a  previous  occasion.  He  therefore 
repeated  his  former  experiments,  when  this  resem¬ 
blance  was  completely  corroborated.  After  a  full 
description  of  his  method  of  preparing  the  volatile 
acid  from  indigo,  which  is  identical  with  that 
stated  above,  Winkler  says  that,  on  decomposing 
indigo,  ammonia  is  disengaged,  and  on  dissolving 
the  residue  in  an  acid,  a  most  unpleasant  odour  is 
perceived,  reminding  us  of  that  of  the  indigo 
solution,  from  which  the  distilled  liquid  itself  was 
not  free.  This  distilled  liquid,  having  a  strong 
acid  reaction,  was  neutralised  with  hydrate  of 
lime,  filtered,  and,  on  evaporation  in  a  water 
bath,  the  salt  of  lime  obtained  was  decomposed 
by  double  its  weight  of  strong  phosphoric  acid ; 
the  acid  obtained  in  that  way  was  rather  concen-  , 
trated,  and  its  odor  was  strikingly  similar  to  that  of 
valerianic  acid,  though,  in  addition  to  that,  an¬ 
other  unpleasant  odour  was  observed.  Winklerthen  . 
describes  the  extraction  of  the  acid  from  lycopo-  ; 
dium,  remarking  that,  on  supersaturating  the 
residue  by  sulphuric  acid,  no  solid  substance  is 
separated,  as  in  the  case  of  indigo,  but  an  oily  j 
combination  of  a  yellow  colour,  and  that  its  solu-  > 
tion  is  of  a  much  more  disagreeable  odour  than  that  i 
obtained  with  indigo.  He  moreover  states,  that 
the  salts  of  baryta  obtained  with  acids,  extracted 
from  indigo  or  lycopodium,  are  of  an  astringent  ; 
saline  taste,  and  that  they,  on  the  addition  of  1 
nitrate  of  silver,  throw  down  no  precipitate  ;  but  * 
after  some  time  the  solution  of  silver  is  decom-  ! 
posed,  and  silver  is  deposited.  On  the  salt  of  i 


*  Buchner’s  Repertorium,  vol.  xxvii.,  p.  119.  *  Comp.  Rend.,  1841,  p.  262,  and  Annalen  der 

t  Annalen  der  Chemie,  &c.,  vol.  xxxv.,  p.  143.  Chemie  und  Pharmacie,  vol.  xl,.  p.  313. 

+  Ibid,  yol.  xxxv.,  p.  312.  (  f  Buchner’s  Repertorium ,  vol,  xxyiii.,  p.  70. 
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baryta  being  boiled  with  nitrate  of  silver,  a  reaction 
is  induced  by  the  silver,  precisely  similar  to  that 
which  takes  place  on  boiling  formiate  of  baryta 
with  salt  of  silver. 

The  following  are  the  conclusions  which  Winkler 
draws  from  his  experiments  : — The  acids  obtained 
by  treating  indigo  or  lycopodium  by  hydrate  of 
potassa,  and  which  must  be  considered  as  identical, 
are  not  valerianic  acid,  but  most  probably  not 
different  from  formic  acid.  The  fact,  however, 
that  the  salt  of  baryta  of  this  acid,  on  being  de¬ 
composed  by  sulphuric  acid,  yields  the  odor  pecu¬ 
liar  to  valerianic  acid,  is  still  worthy  of  notice. 

The  experiments  of  Winkler  throw  no  light  on 
this  subject;  the  question  remains  as  undecided 
as  it  was  before.  Had  this  intelligent  chemist 
analysed  the  salt  produced,  the  real  nature  of  the 
acids,  obtained  on  treating  indigo  or  lycopodium 
by  hydrate  of  potassa,  would  not  have  escaped 
his  notice.  The  properties  to  be  ascertained  by 
the  exterior  senses,  by  that  of  the  taste  and  smell, 
lead  but  too  easily  into  mistakes  of  all  kinds  ;  in 
such  a  case  it  is  elementary  analysis  alone  that 
can  decide. 

In  some  remarks  on  the  communication  of 
Winkler’s  experiments,  Professor  Erdmann*  men¬ 
tions  that  he  himself  had  likewise  repeated  Ger- 
hardt’s  experiments,  but  merely  obtained  traces 
of  valerianic  acid.  He  hence  concludes,  that 
valerianic  acid  can  be  produced  only  under 
certain  circumstances,  which  in  the  case  of 
Winkler’s  experiments,  and  that  of  his  own, 
cannot  have  taken  place;  and  that  for  the 
same  reason,  Fritsche,  in  his  extensive  investi¬ 
gations  on  the  action  of  hydrate  of  potassa  on 
indigo,  obtained  no  valerianic  acid.  In  con¬ 
clusion,  he  adds  that  Gerhardt  is  at  present  occu¬ 
pied  with  a  minute  investigation  of  valerianic 
acid,  advising  us  to  suspend  giving  an  opinion  on 
his  discovery  until  the  communication  of  the 
treatise  on  the  subject  in  question,  in  which  he 
certainly  will  mention  the  circumstances  under 
which  valerianic  acid  may  be  extracted  from 
indigo. 

This  treatisef  is  now  published,  but  though  M. 
Gerhardt  dwells  greatly  on  the  formation  of  valeri¬ 
anic  acid  from  oil  of  valerian,  and  even  commu¬ 
nicates  an  analysis  of  the  salt  of  silver  of  the  acid 
thus  prepared,  however,  we  are  not  informed  of 
the  details  concerning  the  formation  of  this  acid 
from  indigo. 

To  bring  this  matter  to  a  final  decision,  there¬ 
fore,  I  was  requested  by  my  honoured  master, 
Professor  Liebig,  to  make  new  experiments  on 
this  matter,  and  especially  to  subject  the  acid 
thus  formed  to  an  elementary  analysis. 

Previous  to  describing  my  experiments,  may 
be  allowed  to  premise  some  remarks.  Gerhardt 
did  not  state  whether,  in  his  experiments,  he  made 
use  of  pure  indigo  blue,  or  of  that  of  commerce 
which,  as  is  known,  contains  a  great  many  impu¬ 
rities.  According  to  his  equation,  however,  the 
valerianic  acid  is  the  principal  product,  and  is 
directly  produced  from  indigo  blue. 

If,  however,  the  indisputable  data  on  the  action 
of  potassa  on  indigo,  now  before  us,  are  more  at¬ 
tentively  considered,  then,  from  theoretical  rea¬ 
sons  alone,  the  formation  of  valerianic  acid  will 
appear  to  be  highly  problematical. 

The  action  of  potassa  on  indigo  is  a  real  process 
of  oxidation.  According  to  the  duration  of  this 
action  and  the  state  of  concentration  of  the 
potassa,  various  products  are  formed,  a  greater  or 
less  number  of  equivalents  of  carbon  being  oxi¬ 
dised  at  the  expense  of  the  water,  the  hydrogen 
of  which  partly  escapes  and  partly  enters  into  new 
combinations.  Anthranilic  acid  is  formed  first — 
C16  H5N02  +  6H0  =  C14H7N04  +  2  CO2  +  4H 

Indigo.  Anthranilic  acid. 

And  by  prolonging  the  action  it  is  resolved  into 
carbonic  acid  and  anilin  (krystallin) — 

C  *  H7  N04  =  2C02  +  C12  H7  N 


the  whole  amount  of  carbon,  which  might  have 
served  for  the  formation  of  the  valerianic  acid,  is 
removed  from  the  sphere  of  action  of  the  potassa. 

Considerations  such  as  the  preceding,  induced 
me  to  consider  the  production  of  valerianic  acid 
from  indigo  to  be  highly  improbable. 

In  my  experiments,  I  first  studied  the  action  of 
potassa  on  pure  indigo.  Pure  indigo  (for  which  I 
was  indebted  to  the  kindness  of  Professor  Liebig) 
was  heated  with  hydrate  of  potassa,  in  a  silver 
capsule,  until  a  portion  of  it,  on  being  treated 
with  water  and  acids,  showed  that  the  colouring 
matter  was  entirely  decomposed.  To  the  residue 
was  now  added  a  trifling  excess  of  sulphuric 
acid.  A  vivid  effervescence  of  carbonic  acid  fol¬ 
lowed,  yielding  an  odour  sui  generis,  reminding 
us  of  that  of  fresh  cowhair.  The  liquid  was  then 
filtered  from  that  which,  on  the  addition  of  the 
acid,  separated  (chrysalinic  acid  ?  Anthralinic 
acid,  &c.),  and  distilled.  I  obtained  a  clear 
liquid,  which,  yielding  the  above-mentioned 
odour,  was  of  an  acid  reaction.  The  liquid  was 
now  treated  with  pure  carbonate  of  baryta ;  the 
mixture  boiled,  filtered,  and  evaporated  to  dryness 
i  water-bath.  The  yellow  residue  was  of  a 
glassy  appearance.  On  being  touched  it  felt  like 
gum,  after  a  few  seconds  leaving  on  the  tongue  a 
very  unpleasant  bitter  taste.  A  portion  of  it,  on 
being  treated  by  sulphuric  acid,  disengaged 
strong  odour  of  acetic  acid,  which,  however, 
moreover  presented  the  collateral  odour  described 
by  Winkler.  I  obtained  about  (MOO  grs.  of  this 
salt  from  one  ounce  of  indigo. 

To  obtain  the  quantity  of  this  salt  requisite  for 
analysis,  I  treated  about  half-a-pound  of  indigo 
by  potassa,  in  the  manner  described,  decomposed 
the  residue  by  sulphuric  acid,  and  subjected  the 
filtered  liquid  to  distillation.  The  distilled  sub 
stance  was  boiled  with  carbonate  of  baryta,  and 
the  salt  of  baryta  obtained  evaporated  to  dryness 
a  water-bath.  To  obtain  the  pure  acid,  this 
salt  was  next  distilled  with  concentrated  plios 
phoric  acid.  The  liquid  distilled  over  was  of  an 
acid  reaction  in  the  highest  degree,  and  yielded 
an  odour  like  that  of  acetic  acid.  I  now  mixed 
the  greatest  part  of  it  with  carbonate  of  baryta, 
and  allowed  the  liquid  to  stand  for  twenty-four 
hours.  It  was  then  boiled,  filtered,  and  concen¬ 
trated  in  a  water-bath.  After  two  days  I  obtained 
from  the  solution  a  white  salt  possessing  a  lustre, 
crystallised  in  oblique  rhombic  prisms;  this  I 
carefully  pressed  between  blotting  paper,  reduced 
to  powder,  and  dried  during  three  days  in  a 
water-bath.  I  thus  obtained  5 '84  grms.  of  the  salt. 

On  this  salt  being  boiled  with  alcohol  and  sul¬ 
phuric  acid,  acetic  ether  was  manifestly  per¬ 
ceptible.  On  being  heated  with  arsenious  acid  in 
a  dry  state,  in  an  eprouvette,  it  disengaged  the 
horrible  odour  of  alcarsin  (oxide  of  kakodyl). 
The  solution  of  the  salt,  on  being  treated  with 
nitrate  of  mercury,  threw  down  a  white  granular 
precipitate.  Nitrate  of  silver  occasioned  a  con¬ 
siderable  flaky  precipitate,  which,  in  the  first 
instance,  was  of  a  pure  white,  but  afterwards  be¬ 
came  reddish,  and,  on  being  heated,  turned  black. 

The  remaining  quantity  of  the  acid  was  em¬ 
ployed  for  the  preparation  of  the  salt  of  silver. 
With  this  intention,  at  first,  a  few  drops  of  am¬ 
monia  were  added  to  the  liquid,  and  next,  avoid¬ 
ing  excess,  precipitated  by  nitrate  of  silver.  The 
filtered  precipitate  was  washed  with  a  mixture  of 
alcohol  and  water — it  being  less  soluble  in  that 
mixture — protected  against  light,  and  evaporated 
in  a  water-bath. 


grammes  sulphate  of  baryta  =  0'3261  grammes 
baryta. 

V.  0-7699  grammes  salt,  dissolved  m  water, 
and  precipitated  by  sulphuric  acid,  yielded  0-7140 
sulphate  of  baryta  =  0-4688  grammes  baryta. 

These  numbers  correspond  to  the  following  per 
cent 


I. 

ii. 

hi. 

IV. 

V. 

Baryta  60-860 

62-000 

61-52 

58-45 

60-85 

Acid  39"  140 

38-000 

38-48 

41-55 

39-15 

100-000 

100-000 

100-00 

100-00 

100-00 

Mean  by  experiment.  Theoretically. 

Baryta .  60-736  .  60-016 

Acid . .  39"264  39'984 


100-000  100-000 

And  to  the  acid  the  following  atomic  weights 
I.  II.  hi.  iv.  v. 

615-40  586-46  598'63  678-50  615-64 

Mean  by  experiment.  Theoretically. 

618-03  643-19 

ANALYSIS  OF  THE  SALT  OF  SILVER. 

0-2195  grammes  salt,  on  calcination,  left  0"  1445^ 
grammes  of  silver  =  O' 15519  grammes  oxide  of 
silver. 

These  numbers  correspond  to  the  following  per 
cent. : — 

Experiment.  Theory. 

Oxide  of  silver .  70-70  69‘48 

Acid  >•<■■■■•••••••  29"30  30"52 


100-00 


100-00 

and  the  following  atomic  weights  to  the  acid  ;  — 
Experiment.  Theory. 

601-62  643-19 

COMBUSTION  OF  THE  SALT  OF  BARYTA. 

0-501  grammes  salt,  on  combustion  with  chro¬ 
mate  of  lead,  yielded  0341  grammes  of  carbonic 
acid,  and  0-112  grammes  of  water. 

To  these  numbers  correspond  the  per  centage 
given  in  the  following  table,  in  which,  with  refer¬ 
ence  to  the  amount  of  baryta,  from  the  above 
various  determinations,  a  mean  was  taken  : — 

Theory.  Experiment. 


equiv. 


carbon 

hydrogen 

oxygen 

baryta 


300-000 

37-500 

300-000 

956,880 


18-816 

2-352 

18-816 

60-016 


18-562 

2-483 

18-219 

60-736 


Anthranilic  acid. 
By  the  disengagement 


Anilin. 

of  the  anilin,  however, 


Erdmann’s 
xxvii.,  p.  250 


Journ.  fur  Prakt.  C/iemie,  vol. 


f  Annalen  far  C hern  is  md  Pharmasie ,  yol.  xl. 


ANALYSIS  OF  THE  SALT  OF  BARYTA. 

I.  0-2405  grammes  salt,  heated  to  redness,  gave 
0-1885  grammes  carbonate  of  baryta  =  0-1464 
baryta. 

II.  0"7790  grammes  salt,  treated  with  concen¬ 
trated  sulphuric  acid,  gave  0-7360  grammes  sul 
phate  of  baryta  =  0"4830  grammes  baryta. 

For  the  following  determinations,  III  and  IV, 
I  am  indebted  to  the  kindness  of  my  friend,  Mr. 
C.  F.  O.  Glassford. 

III.  0"5585  grammes  salt,  heated  to  redness, 
yielded  0-4225  grammes  carbonato  of  baryta 
0-3436  grammes  baryta. 

IV.  0-4225  grammes  carbonate  of  baryta,  on 
being  treated  with  sulphuric  acid,  yielded  0-4970 


1594-380  100-000  lOO’OOO 

Formula  C4  H3  03+BaO 
I  will  now  communicate  some  experiments 
which,  on  this  occasion,  I  made  with  lycopodiumU 
About  two  ounces  of  this  substance,  in  the 
same  way  in  which  I  proceeded  with  the  indigo,  I 
treated  with  potassa.  On  the  decomposition  of 
the  residue  by  sulphuric  acid,  a  dark  brown  mat¬ 
ter,  exhaling  an  odour  similar  to  that  of  sour  milk, 
was  separated.  The  liquid  was  filtered  from  this 
body  and  distilled.  The  distilled  liquid,  as  in  the 
former  instance,  was  mixed  with  carbonate  of 
baryta,  boiled,  filtered,  and  evaporated  in  a  water- 
bath.  The  salt  of  baryta,  prepared  in  that  way, 
possessed  all  the  properties  of  that  obtained  from 
indigo,  but  its  quantity  was  not  sufficient  to  serve 
for  an  analysis. 

Therefore,  on  operating  the  second  time,  I  took 
a  larger  quantity  of  lycopodium,  heating  it  with 
potassa  until,  on  treating  it  with  a  mineral  acid, 
a  solid  body  was  no  longer  separated.  I  then  su¬ 
persaturated  the  whole  residue  by  sulphuric  acid, 
when  a  dark  yellow  brown  oilf  was  separated, 
exhaling  a  very  strong  smell,  resembling  that  ot 
excrement;  the  same  odour  was  possessed  by  the 

*  I  found  that  lycopodium,  on  being  treated 
with  ether  and  alcohol,  imparted  a  yellow  colour 
to  these  liquids,  which,  on  filtration  and  evapora¬ 
tion,  yield  a  dark  oil,  of  a  nauseous  odour.  I  have 
not  yet  further  investigated  it. 

f  The  ethereal  solution  of  this  body,  on  being 
filtered  through  animal  charcoal,  loses  neither 
colour  nor  odour.  It  is  dissolved  in  weak  potash 
ley,  and,  on  being  treated  with  common  salt,  it 
yields  a  soap  of  soda.  In  mineral  acids,  it  is  but 
little  soluble.  The  ethereal  -solution  of  the  oil,  on 
evaporation,  leaves  a  residue,  which,  viewed  by 
the  microscope,  presents  a  crystalline  appearance. 
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liquid,  probably  from  traces  of  the  oil  dissolved  in 
the  sulphuric  acid.  The  filtered  liquid  was  now 
distilled  ;  it  exhaled  the  same  odour,  and  was  of  a 
very  acid  reaction.  I  now,  in  the  manner  often 
described  above,  prepared  a  salt  of  baryta,  which, 
mixing  it  with  that  obtained  before,  I  distilled 
with  phosphoric  acid.  The  result  of  distillation 
was  a  powerful  acid  reaction  decomposing  the 
soluble  carbonates  with  effervescence.  With 
this  concentrated  acid,  I  prepared  a  salt  of  baryta 
and  a  salt  of  silver.  They  resembled  the  salts  ob¬ 
tained  from  indigo,  but  on  recrystallisation  I  could 
not  succeed  in  freeing  them  from  their  peculiar 
odour.  Half  a  pound  of  lycopodium  yielded  5  .3 
grammes  salt  of  baryta,  and  3T2  grammes  salt  of 
silver. 

ANALYSIS  OF  THE  SALT  OF  BARYTA. 

I.  0-4240  grammes  salt,  on  calcination,  gave 
0-3119  grammes  carbonate  of  baryta  =  0-2422 
grammes  baryta. 

II.  0-4080  grammes  salt,  on  being  heated  with 
concentrated  sulphuric  acid,  gave  0-3600  sulphate 
of  baryta  —  0'23G2  grammes  baryta. 

III.  0-.3180  grammes  salt,  on  combination, 
yielded  0'258  grammes  carbonate  of  baryta  = 
0"2003  grammes  baryta. 

IV.  0-732  grammes  salt,  on  being  heated  with 
sulphuric  acid,  yielded  0-6670  grammes  sulphate 
of  baryta  =  0-4309  baryta. 

To  these  numbers  correspond  the  following  per 
cent : — 


Baryta 
Acid  . 


57-122 

42-878 


ii. 

57-892 

42-108 


III.  IV. 

57-56  ..  58-83 
42-44  ..  41  17 


100-000  100000 
Mean  by  experiment. 
57-850 
42-150 


100-00 


100-00 
Theory. 
60-016 
39-984 


100000  100-000 

To  the  acid  corresponds  the  following  atomic 
weights : — 

!•  II.  III.  iv. 

718-25  695-97  705-59  670-15 

Mean  of  the  experiment.  Theory. 

697-49  643-189 

ANALYSIS  OF  THE  SALT  OF  SILVER. 

0-356  grammes  of  the  salt  of  silver,  on  being 
dissolved  in  water,  and  precipitated  by  hydro- 
chloric  acid,  yielded  0'3010  grammes  chloride  of 
silver  =  0-2435  oxide  of  silver. 

Experiment.  Theory. 

Oxide  of  silver  . .  68-400  69-390 

Acid  ••  ..  31600  30  610 


.  100000  100-000 
Atomic  weight  of  the  acid. 

Experiment.  Theory. 

670-640  643-189 

COMBUSTION  OF  THE  SALT  OF  BARYTA. 

0-4498  grammes  salt,  on  combustion  with  chro- 
m^e  |ead>  yielded  0-314  grammes  carbonic 
acid  and  0-133  grammes  water. 

TABLE  OF  PER  CENTAGE. 

4  cquiv.  carbon  300-000  . .  18-816  . .  19-040 
6  „  hydrogen  37’500  ..  2-352  ..  3  280 

?  ”  oxygen  300-000  ..  18-816  ..  19'830 

■I  )(  baryta  956-880  ..  60-016  ..  57-850 


1594-380  100-000  100  000 

Formulae4  H3  O3  -J-  BaO. 
from  the  above  experiments  we  may  draw  the 
following  conclusions  : — 

,Jhe  acid  Produced  on  treating  indigo  or  lyco- 
acetiTa’cid7  iydrate  of  Potassa>  is  nothing ^ut 

hydJSe^of  obtainedou  treating  indigo  with 
i,  ptassa>  seems  t0  be  formed  from 

whhffie  i  nmS’  Wllich  are  accidently  mixed 
wffh  the  indigo  blue.  The  reduced  indigo  which 

however,  was  not  absolutely  pure,  gave  indeed  a 
much  smaller  qu.mit,  of  Leu/acid  S  ,i,e 
indigo  of  commerce. 

wir11/’  !l!e  /aifrian,ic  acid  obtained  byGer- 

bfmdtAd^-rtthffaC  n  vh  an  eminent  chemist  like 
him,  admits  of  no  doubt— must  be  derived  from 


a  foreign  substance,  present  in  the  indigo  employed 
by  himself. 

I  cannot  conclude  this  notice  without  expressing 
my  thanks  to  Dr.  A.  W.  Hofmann,  for  the  kind 
readiness  with  which  at  all  times  he  has  assisted 
me  in  my  experiments. — Annalen  der  Chemie,  and 
Chemist. 


ON  A  NEW  MODE  OF  ANALYSING  BLOOD 
AND  ON  THE  CHEMICAL  CONSTITU¬ 
TION  OF  THE  BLOOD  GLOBULES. 

By  M.  L.  Figuier. 


The  principle  of  this  new  mode  of  analysis  is 
based  on  a  fact  observed  some  years  ago  by  Ber¬ 
zelius.  This  chemist  found  that,  if  we  add  to 
blood,  deprived  of  fibrin  by  beating  up  a  solution 
of  a  neutral  salt,  as  sulphate  of  soda,  sea-salt,  or 
a  solution  of  sugar,  the  greater  part  of  the 
globules  may  be  retained  on  the  filter;  whilst,  in 
the  ordinary  conditions,  blood  deprived  of  fibrin, 
thrown  on  a  filter,  passes  through  the  paper  with 
all  its  globules.  I  have  been  enabled,  after  seve¬ 
ral  ineffectual  attempts,  to  regulate  this  curious 
fact  in  such  a  manner  as  to  render  it  applicable 
to  the  accurate  analysis  of  the  blood.  Thus  I 
found  that,  by  employing  a  solution  of  sulphate 
of  soda,  marking  from  16°  to  18°  Baume,  and 
taking  two  volumes  of  the  saline  solution  for  one 
volume  of  blood,  all  the  globules  remain  on  the 
surface  of  the  filter.  If  the  liquid  which  has 
passed  through  the  paper  be  examined  with  the 
microscope,  it  will  be  perceived  that  scarcely 
five  or  six  globules  have  escaped  the  action  of  the 
filter,  whilst  the  layer  left  on  the  paper  fills  the 
range  of  the  instrument  with  pressed  globules 
leaving  but  very  small  space  between  each. 

According  to  this,  the  analysis  is  reduced  to 
these  few  very  simple  operations. 

The  operation  of  beating  gives  the  weight  of 
the  fibrin.  The  weight  of  the  globules  is  obtained 
by  collecting  the  latter  on  a  filter,  by  means  of 
the  saline  solution  ;  that  of  the  albumen,  by 
coagulating,  by  heat,  the  filtered  liquid. 

Finally,  the  proportion  of  water  is  determined 
by  the  evaporation  of  a  small  quantity  of  liquic 
from  a  known  weight. 

It  is  easy  to  comprehend  all  the  advantages  of 
a  method  which  enables  us  to  isolate  and  directly 
estimate  all  the  elements  of  the  blood ;  its  advan¬ 
tages  will,  moreover,  be  more  apparent,  if  it  be 
compared  with  the  process  now  universally  fol 
lowed,  and  which  we  owe  to  M.  Dumas.  This 
piocess,  which  we  cannot  detail  here,  requires  as 
is  known,  long  and  very  numerous  operations. 
Such  as  it  is,  however,  it  was  sufficient  for  MM. 
Andral  and  Gavarret  to  enrich  science  with  results 
which  are  known.  Nor  will  I  stop  to  discuss 
the  real,  value  of  the  slight  chances  of  errors 
which  this  method  may  present.  Those  who  have 
taken  on  themselves  this  task,  have  doubtless 
forgotten  that  the  analysis  of  the  complex  mat¬ 
ters  of  the  economy  cannot  aspire  to  the  rigid 
accuracy  of  our  mineral  analyses. 

However,  with  regard  to  the  comparative  value 
of  these  two  methods  of  analysis,  it  is  sufficient, 
l  think,  to  show  the  superiority  of  that  whose 
adoption  I  propose,  to  say  that,  by  its  employ¬ 
ment,  all  the  elements  of  the  blood  bein°-  isolated 
and  determined  by  direct  weighing,  all  chance  of 
error  seems  to  be  avoided.  I  will  only  add  that 
it  presents,  also,  two  peculiar  advantages.  The 
fiist  is  that  it  requires  only  a  very  short  time,  and 
simple  operations  ;  the  second,  and  the  most  re- 
maikable,  is,  that  it  allows  of  a  very  small  quan¬ 
tity  of  blood  being  operated  on.  Thus  it  will  be 
perceived  that  eighty  or  ninety  grammes  of  blood 
form  the  best  quantity  for  determining  the  propor¬ 
tion  of  the  globules,  albumen  and  water.  Now 
as  the  diseases  in  which  the  chemical  study  of 
the  blood  presents  most  interest  are  precisely 
those  in  which  the  patients  are  least  frequently 
bled  (phthisis,  scurvy,  chlorosis,  cancerous  affec¬ 
tions,  and  organic  derangements),  it  will  be  per- 
ceived  that  this  circumstance  presents  a  very  high 
degree  of  interest.  ° 

rhe  small  quantity  of  blood  required  for  analysis 
will  therefore  in  future  enable  us  to  submit  it  to 
an  examination  of  another  kind,  and  to  ascertain ' 


whether  the  chemical  alterations  which  are  pr 
duced  in  it  under  the  influence  of  diseases,  wou 
not  be  lemedied  by  the  appearance  of  new  su 
stances,  or  by  a  modification  of  nature  in  i 
ordinary  element. 

It  is  known  that,  by  the  present  process,  tin 
investigation  is  not  possible,  since  the  whole 
the  blood  drawn  is  consumed  by  analysis. 

The  following  are  a  few  details  necessary  f. 
putting  the  process  in  practice  : 

The  blood  furnished  by  bleeding  is  beaten  i: 
immediately  after  leaving  the  vein,  as  in  IV 
Dumas’  process.  The  fibrin  is  separated  and  a< 
heres  to  the  small  twigs  of  willow.  The  liquid 
strained  through  a  fine  cloth,  in  order  to  separat 
the  portion  of  fibrin  which  does  not  adhere  to  th 
twigs.  This  fibrin,  washed  in  a  current  of  watei 
afterwards  in  a  water-bath,  is  weighed  aft< 
having  been  treated,  if  it  be  desired,  by  ether,  i 
order  to  remove  a  little  fatty  matter. 

By  taking  the  weight  of  the  total  blood  of  th 
bleeding,  which  gave  this  quantity  of  fibrin,  tv 
add  the  proportion  of  fibrin  to  the  other  element 
of  the  blood. 

Afterwards  only  eighty  or  ninety  grammes  c 
this  blood,  deprived  of  fibrin,  are  taken ;  it  i 
diluted  with  twice  its  volume  of  a  solution  c 
sulphate  of  soda,  marking  from  sixteen  to  eightee. 
degrees  Baume,  and  thrown  on  a  filter  previousl 
weighed  and  moistened  with  a  saline  solution 
With  these  precautions,  serum  filters  very  rapidly 
and  with  a  yellowish  colour. 

It  is  understood  that,  in  order  to  remove  fron 
the  globules  left  on  the  filter,  the  solution  of  sul 
phate  of  soda  with  which  they  are  impregnated 
the  filter  cannot  be  simply  washed,  for  that  wouh 
partially  dissolve  the  globules,  and  the  liquo 
would  pass  through  as  red  as  blood ;  but  a  peculia. 
property  of  the  globules  fortunately  enables  us  t( 
overcome  this  difficulty.  When  they  are  heatet 
to  194°  Fahr.,  the  globules  completely  coagulate 
and  the  whole  mass  becomes  concrete,  withou 
yielding  to  water  any  organic  matter.  It  is  thei 
necessary  only  to  plunge  the  filter  into  a  capsule 
containing  boiling  water.  The  sulphate  of  soda 
is  dissolved,  and  water  removes  nothing  from  the 
globules,  for  the  liquor  is  almost  colourless,  and 
does  not  contain  any  organic  matter  appreciable 
by  tannin  or  corrosive  sublimate. 

In  order  to  separate  the  albumen  from  the 
filtered  serum,  it  is  sufficient  to  boil  it  in  a  cap¬ 
sule.  The  albumen  coagulates  ;  it  is  collected  in 
a  small  bag  of  fine  cloth,  washed,  and  weighed 
after  having  been  dried  in  a  hot  water  bath. 

Finally,  in  order  to  determine  the  quantity  ol 
water  contained  in  the  blood,  from  twenty  to 
twenty-five  grammes  of  it  are  taken,  which  are 
evaporated  to  dryness  in  a  sand-bath.  The  weight 
of  the  residue  indicates  the  proportion  of  water 
and  solid  elements. 

The  soluble  salts  of  the  serum  are  represented 
by  the  difference  of  the  weight  of  blood  em¬ 
ployed,  and  the  sum  of  the  albumen,  water,  fibrin, 
and  globules  determined  directly. 

The  foregoing  observations  have  been  made  on 
account  of  some  investigations  concerning  the 
chemical  constitution  of  the  blood  globules,  of 
which  I  will  say  a  word  in  concluding. 

It  is  known  that  opinions  are  divided  concern¬ 
ing  the  chemical  nature  of  the  blood-globules. 
Several  chemists  adopt  the  opinion  of  Berzelius, 
who  regards  the  globules  as  a  chemically  homo¬ 
geneous  matter,  and  representing  the  haematosin 
or  coloring  matter  of  the  blood. 

Microscopical  examination  has  led  other  ob¬ 
servers  to  regard  the  globules  of  the  blood  of  the 
mammifera,  or  other  vertebrate  animals,  as  formed 
of  an  external  ring  and  central  nucleus,  which 
differs  in  its  composition  from  the  colouring  mat¬ 
ter  itself. 

I  think  that  the  existence  of  three  quite  dis¬ 
tinct  matters  may  be  demonstrated  in  the  blood : 
— 1st,  the  colouring  matter,  or  haematosin;  2nd, 
albumen  ;  3rd,  a  small  quantity  of  fibrin,  belong¬ 
ing,  doubtless,  to  the  central  nucleus  admitted  by 
some  physiologists. 

1.  If  the  globules  are  separated  on  a  filter  by 
means  of  sulphate  of  soda,  and  treated  by  ammo- 
niacal  alcohol,  the  colouring  matter  very  read!, 
dissolves,  leaving  a  brown  coagnlum.  This  is  a 
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extremely  easy  process  for  obtaining,  without 
any  kind  of  alteration,  the  colouring  matter  of 
the  blood.  The  evaporation  of  the  alcohol  fur¬ 
nishes  a  mass  of  a  fine  bistre  red,  presenting  all 
the  characters  which  M.  Lecanu  noticed  in  hanna- 
tosin. 

2.  If  the  globules,  isolated  on  a  filter,  be  dis¬ 
solved  in  water,  a  blood-red  liquor  is  obtained, 
which,  filtered,  precipitates  abundantly  by  the 
acids  and  by  alcohol,  and  coagulates  by  ebullition 
(Berzelius  has  already  indicated  the  coagulation 
of  the  globules  by  the  action  of  heat) .  As  hasma- 
tosin,  in  its  solution  in  alcohol,  does  not  coagu¬ 
late  by  heat,  and  is  not  precipitated  by  an  excess 
of  nitric  acid,  it  is  probable  that  in  the  globule  of 
the  blood  there  exist  both  albumen  and  colouring 
matter. 

3.  The  globules  of  the  blood,  isolated  and  dis¬ 
solved  in  water,  deposit,  after  twelve  hours,  a  red 
matter,  which,  washed  by  decantation,  presents 
all  the  characters  of  the  blood. 

The  experiment  occupies  a  longer' time  with 
the  globules  of  the  human  blood,  on  account  of 
the  extreme  smallness  of  its  globules ;  but  the 
fact  is  promptly  proved  also  with  the  blood  of  the 
frog.  Muller  has,  moreover,  shown  that  blood  of 
the  frog,  deprived  of  fibrin,  and  simply  diluted 
with  water,  precipitates  similar  nuclei,  which 
turn  white  by  washing. 

It  is,  .therefore,  probable,  that  the  globules  of 
the  blood  contain  at  once  a  small  quantity 
of  fibrin,  albumen,  and  colouring  matter  of  the 
blood. 

This  constitution  has  already  been  suspected 
by  some  microscopic  writers. 

In  conclusion,  I  will  observe  that  the  employ¬ 
ment  of  sulphate  of  soda  or  other  saline  solutions, 
for  isolating  or  retaining  on  a  filter  the  globular 
matters  in  suspension  in  organic  liquids,  is  sus¬ 
ceptible  of  acquiring,  I  think,  an  extension  worthy 
of  interest  and  of  successful  application,  if  not  to 
quantitative  analysis,  which  is  not  always  neces¬ 
sary,  at  least  to  the  complex  matters  which  con¬ 
stitute  animal  liquids,  such  as  milk,  mucus, 
chyle,  and  lymph.  Thus  milk,  treated,  like 
blood,  by  sulphate  of  soda,  leaves  on  the  filter 
all  the  fatty  matter,  and  the  liquid,  after  a  cer¬ 
tain  time,  passes,  limpid  and  charged  with  casein, 
susceptible  of  being  separated  by  the  action  of 
acetic  acid  to  ebullition. — Comptes  Rendus,  No.  2, 
July  2,  1844. 


Transmission  of  the  Electric  Current. — 
On  the  8th  of  August  last,  Mr.  Morse  having  pre¬ 
pared  a  copper  wire,  160  miles  long,  for  an  electric 
telegraph,  which  he  was  commissioned  to  con¬ 
struct  for  the  American  government,  made  a  num¬ 
ber  of  experiments  to  test  the  accuracy  of  the  law 
of  M.  Lenz.  The  wire  was  rolled  in  80  coils, 
each  2  miles  long,  and  the  current,  from  a  Grove’s 
battery  of  100  pairs,  was  transmitted  through  one 
or  more  of  the  coils,  so  as  to  obtain  the  effect  of 
any  given  length  of  wire.  The  current  from  the 
100  pairs,  was  first  passed  through  the  whole 
length  of  160  miles,  and  the  power  Avas  found 
sufficient  to  move  the  telegraphic  lever  with  great 
force.  Forty  pairs  were  not  found  sufficient  for 
the  purpose.  The  next  set  of  experiments  was 
made  on  the  decomposition  of  water,  with  dif¬ 
ferent  lengths  of  wire,  and  the  following  table 
shews  the  result: — 


Battery  of  100  pairs. 

Battery  without  a  length  of  wire 

1  mile  of  wire  .  .  . 

2  miles 

3 

4 


5  , 


•  »  * 

„  8  „ 

„  9  „ 

„  10  „ 

„  20  „ 

„  30  „ 

„  40  „ 

„  50  „ 

— Polytechnic  Revieio. 


Inches  of  gas  in  the  guage* 
per  minute. 

.  5-20 
.  3  85 
.  2-62 
.  1-84 
.  T20 
.  1-05 
.  0-92 
.  0'80 
.  0-71 
.  0-64 
.  0-57 
.  0-30 
.  0-20 
.  0T4 
.  0-094 


ON  THE  BILE. 

By  Dr.  E.  A.  Plain er. 


The  concordant  results  obtained  by  Messrs. 
Kemp,  Theyer,  and  Schlosser  in  analysing  the  bile, 
leave  scarcely  any  doubt  that  the  bile  is  a  sub¬ 
stance  of  a  constant  composition,  and  that  soda 
forms  an  integrant  part  of  it.  I  have  been  so 
happy  as  to  discover  a  fact,  which  seems  calcu¬ 
lated  to  remove  every  doubt  on  that  score. 

In  the  month  of  February,  I  already  communi¬ 
cated  to  Professor  Muller,  of  Berlin,  that  I  obtained 
the  bile  in  a  crystalline  state ;  but  on  finding,  after¬ 
wards,  that  the  ether  employed  for  the  preparation 
contained  a  body  identical  with  Gmelin’s  resin  of 
bile,  I  was  obliged  to  believe  that  two  entirely 
different  substances  enter  into  the  composition  of 
the  bile,  one  of  which  contains  all  the  nitrogen, 
and  the  other  all  the  carbon,  hydrogen,  and 
oxygen  of  the  bile.  By  the  kindness  of  Professor 
Liebig,  however,  I  have  been  better  informed, 
and  I  must  now  consider  my  original  views  as  the 
true  ones.  I  will  now  relate  the  different  methods 
by  which  I  have  repeatedly  succeeded  in  obtain¬ 
ing  bile  in  a  crystallised  state. 

Fresh  ox-bile  is  evaporated  in  a  water-bath,  as 
nearly  as  possible  to  dryness,  then  exhausted  by 
alcohol  and  filtered ;  the  filtered  solution  is  after¬ 
wards  decoloured  by  charcoal,  or,  if  this  be  not 
done,  in  a  manner  to  be  explained  in  the  sequel, 
by  the  protoxide  of  tin,  or  it  is  not  discoloured  at 
all.  The  result  was  still  the  same ;  a  new  proof 
that  the  colouring  matter  does  not  constitute  an 
essential  part  of  the  composition  of  the  bile.  The 
decoloured  or  not  decoloured  solution  of  bile,  is 
allowed  to  stand  for  some  days,  when  some  mucus 
is  still  separated.  The  liquid  is  then  filtered  again, 
and  examined  by  absolute  alcohol,  and  if  this 
latter  body  render  it  turbid,  its  quantity  must  be 
augmented  and  filtered  again.  The  way  of  pro¬ 
ceeding  is  now  again  various.  We  either  pass 
through  the  liquid  a  stream  of  hydrochloric  acid 
until  it  becomes  of  a  slightly  acid  reaction,  or  an 
alcoholic  solution  of  oxalic  acid  is  added  so  long 
as  it  throws  down  a  precipitate.  I  once  employed 
a  watery  solution  of  oxalic  acid,  and  the  result 
was  quite  the  same.  The  precipitate  obtained 
was  filtered,  and  hydrochloric  acid  was  employed, 
which  was  removed  by  digestion  with  oxide  of 
lead ;  if,  however,  oxalic  acid  was  made  use  of, 
the  excess  was  removed  by  carbonate  of  lead.  If 
it  is  intended  to  decolour,  and  at  the  same  time  to 
collect  separately  the  colouring  matter,  then  to 
the  liquid,  treated  first  by  oxalic  acid,  and  next 
by  carbonate  of  lead,  after  having  dilutedit  with  one- 
fourth  water,  we  add  some  protoxide  of  tin,  and  con¬ 
stantly  stirring,  heat  it  till  it  boils.  The  colouring 
matter  combining  with  the  tin  is  precipitated,  and 
the  liquid  becomes  yellow  ;  after  the  whole  of  the 
colouring  matter  is  thrown  down,  the  liquid  is  to 
be  filtered  from  the  precipitate.  The  bright  green 
precipitate,  and  in  some  places  colourless,  remain¬ 
ing  on  the  filter,  is  to  be  washed  with  water  put  into 
a  bottle  containing  alcohol,  mixed  with  a  few 
drops  of  sulphuric  acid,  and  shaken  until  the  whole 
of  the  colouring  matter  be  extracted,  and  the  pre¬ 
cipitate  becomes  perfectly  white.  It  is  then  to 
be  filtered,  and  to  the  fine  green  liquid  which 
passed  through  much  water  is  added,  and  it  is 
allowed  to  stand.  The  colouring  matter  was 
then  separated  in  flakes.  To  collect  these,  the 
vessel  is  gently  heated.  The  colouring  matter  is 
rather  firmly  adherent  to  the  inner  sides  of  the 
vessel,  and  the  supernatant  liquid  may  be  poured 
off'.  To  separate  the  flakes  of  the  colouring  matter 
by  filtration,  is  a  slow  process;  for  the  filter  very 
soon  becomes  obstructed,  and  the  liquid  ceases  to 
pass  through  it.  The  collected  colouring  matter 
is  repeatedly  washed  with  water,  dried  in  the  air, 
and, 'by  absolute  ether,  freed  from  fat.  It  now 
represents  a  green  resinous  mass,  easily  reduced 
to  a  state  of  powder,  insoluble  in  water,  but  easily 
soluble  in  alcohol.  It  dissolves  with  difficulty  in 
ether,  and  the  more  so  the  less  alcohol  is  con¬ 
tained  in  the  ether.  It  has  no  odour,  and  is  of  a 
bitterish  taste.  Insoluble  in  muriatic  and  sul¬ 
phuric  acids,  easily  soluble  in  potassa  and 
ammonia,  the  green  colour  being  transformed  into 
yellow.  On  applying  heat,  the  same  change  of 
colour  takes  place.  Heated  with  ’  otassa,  ammonia 


is  disengaged.  If  this  is  not  furnished  by  another 
substance,  the  colouring  matter  of  the  bile  cannot 
be  identical  with  chlorophylle,  as  is  thought  by 
Berzelius. 

The  bile  filtered  from  the  precipitates,  be  it 
decoloured  or  not,  is  freed  from  the  metals  dis¬ 
solved  in  it,  as  lead  or  tin,  by  a  stream  of  sulphu¬ 
retted  hydrogen  passed  through  it ;  it  is  filtered 
again,  and  allowed  to  stand  for  some  time,  the 
solution  diluted  with  water,  and  when,  for  the 
most  part,  choloidinic  acid  is  separated,  which  is 
to  be  attributed  to  part  of  the  bile  being  decom¬ 
posed  ;  hence  at  the  same  time  some  taurin  was 
produced.  The  solution  of  the  bile  is  removed 
from  the  choloidinic  acid  and  evaporated  to  dry¬ 
ness.  This  must  be  done,  by  continued  stirring 
towards  the  end  of  the  operation.  The  liquid  does 
not  solidify  when  hot,  but  ought  not  to  be  removed 
from  the  water-bath  before  it  can  be  drawn  by 
a  glass  rod  into  readily  solidifying  and  brittle  long 
threads.  The  evaporating  capsule  is  then  cooled, 
and  the  mass  contained  therein  is  reduced  to  pow¬ 
der,  before  it  can  attract  humidity.  This  powder 
is  now  dissolved  in  water  with  a  milky  appearance, 
which  is  to  be  attributed  to  the  choloidinic  acid 
combined  with  undecomposed  bile.  The  powder 
is  afterwards  thrown  into  a  phial,  and  as  much 
absolute  alcohol  is  added  as  is  requisite  to  dissolve 
it  when  hot,  which  generally  amounts  to  a  volume 
equal  to  itself.  A  great  quantity  of  ether,  from 
10 — 15  volumes  is  then  poured  on  the  solution, 
and  is  for  some  days  exposed  in  a  closed  vessel 
to  a  strong  and,  if  possible,  increasing  cold.  I 
always  took  advantage  of  some  cold  winter  nights, 
when  it  froze  very  hard.  In  applying  artificial 
cold,  many  difficulties  stand  in  our  way.  On  the 
bottom  of  the  vessel,  crystals  are  then  formed, 
which  are  mixed  with  a  yellow,  not  crystalline, 
mass  (choloidinic  acid).  On  the  inner  sides  of 
the  vessel  and  in  the  ether  itself,  there  appear, 
moreover,  arranged  in  the  form  of  stars,  perfectly 
colourless  white  crystalline  needles.  The  most 
beautiful  ones  I  one  day  obtained  from  the  ether 
poured  on  undecoloured  bile,  after  I  had  given  up 
all  hopes  of  obtaining  any  from  it.  Under  favour¬ 
able  circumstances  the  mass,  crystallising  on  the 
bottom, perfectly  separates  from  the  choloidinic  acid. 
The  ether  is  poured  off,  the  residue  dissolved  again 
in  spirit  of  Avine,  and  ether  again  poured  on  it. 
This  may  be  several  times  repeated.  The  ether 
poured  off  is  collected,  mixed  with  absolute  ether, 
and  again  exposed  to  a  low  temperature.  A 
greater  quantity  of  crystals  is  formed.  The  crys¬ 
tals  obtained  in  that  Avay  are  entirely  pure  bile,  or, 
according  to  Liebig,  acid  fellinate  of  soda:  they 
are  of  a  sweetish  taste  Avith  a  bitter  after  taste, 
very  easily  soluble  in  Avater  and  alcohol.  In  the 
air  they  instantly  deliquesce,  and  therefore  must 
be  only  kept  in  ether  or  in  'their  mother  liquor. 
Their  solution  I  found  to  be  neutral,  but  the  crys¬ 
tals,  on  deliquescing  in  the  air,  are  manifestly  of 
an  acid  reaction.  On  the  addition,  however,  of 
some  Avater,  this  acid  reaction  is  removed.  The 
solution  is  not  precipitated  by  sugar  of  lead,  but 
acetate  of  lead  and  nitrate  of  silver  throvv  down  a 
white  precipitate.  Muriatic,  sulphuric,  and  nitric 
acids,  even  Avhen  concentrated,  do  not  render  it 
turbid.  Professor  Liebig,  however,  found  that 
the  crystals  which  I  sent  to  him  were  precipitated 
by  sugar  of  lead,  Avhen  the  acid  reaction  Avas  pre¬ 
viously  neutralised.  He  found,  moreover,  that 
the  aqueous  solution,  Avhich,  on  being  treated  at  a 
low  temperature  with  muriatic  acid,  does  not 
become  turbid,  on  being  heated  was  rendered  tur¬ 
bid,  and  deposits  oily  drops ;  that,  on  adding 
some  water,  it  became  whitish,  turbid,  and  solid. 

If  the  muriatic  acid  is  removed  and  Avater  then 
poured  on  it,  the  oily  body  is  perfectly  dissolved, 
and  may  be  precipitated  again  by  an  addition  of 
muriatic  acid.  This  behaviour  characterises  the 
fellinate  of  soda  (pure  bile).  The  solution  of  the 
crystals,  being  heated  with  moderately  concen¬ 
trated  sulphuric  acid,  the  liquid  presented  the 
colour  and  appearance  of  old  bile.  After  this, 
Prof.  Liebig  doubts  not  for  a  single  moment  that 
I  succeeded  in  obtaining  the  acid  fellinate  of  soda 
in  a  crystallised  state. 

The  ether  employed  in  crystallisation  being 
distilled  off,  a  body  remains,  which,  on  repeated 
boiling  Avith  water,  behaves  entire  y  like  Ginelin’s 
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resin  of  the  bile.  On  being  dried  it  becomes 
brittle,  and  is  easily  reduced  to  powder ;  on  com¬ 
bustion  it  leaves  no  ashes.  Insoluble  in  water, 
but  easily  soluble  in  alcohol,  from  which,  by  an 
addition  of  water,  it  is  precipitated  with  a  milky 
appearance.  The  solution  strongly  reddens  litmus 
paper,  expelling  carbonic  acid  from  carbonate  of 
ammonia  and  carbonate  of  soda ;  and,  combining 
with  thislatter  substance,  it  is  soluble  In  water.  It 
is  likewise  dissolved  by  caustic  potassa,  soda,  and 
ammonia,  but  not  by  carbonate  of  potassa.  With  a 
development  of  reddish  fumes,  disengagement  of 
heat,  and  effervescence,  it  is  dissolved  by  concen¬ 
trated  nitric  acid.  In  this  solution,  salts  of  lime 
produce  a  turbidness;  probably  oxalic  acid  was 
produced.  By  sulphuric  acid,  though  slowly,  with 
a  dark  red,  or  black  red  colour,  it  is  likewise 
dissolved. 

In  conclusion,  I  will  make  some  remarks  on  the 
colouring  matter  of  the  bile.  It  is  known  that 
bile,  on  being  treated  with  acids  and  free  access 
given  to  the  air,  in  time  becomes  green  ;  but  by 
nitric  acid  the  change  of  colour  is  instantaneous. 
It  becomes,  at  first  green,  then  blue,  violet,  and 
finally  yellow.  The  nitric  acid  afterwards  destroys 
the  colouring  matter.  According  to  my  expe¬ 
rience,  however,  the  mere  access  of  air  may  in 
time  produce  the  same  chauge  of  colour  ;  for  an 
alcoholic  solution  of  bile,  on  being  for  a  longer 
time  exposed  to  the  air,  becomes  at  first  green, 
which,  by  degrees,  is  changed  into  a  perfectly  red 
colour.  These  changes  of  colour  are  undoubtedly 
produced  by  a  progressive  oxidation  of  the  colour¬ 
ing  matter.  The  colouring  matter  extracted  from 
the  bile  by  Berzelius  with  baryta  contains  no 
nitrogen  ;  but  the  billinic  colouring  matterprepared 
by  myself  in  the  manner  above  stated,  contains 
nitrogen.  May  this  subject,  therefore,  be  recom¬ 
mended  for  a  further  investigation. — Annalen  der 
Chemie  and  Chemist. 


ON  THE  DISTRIBUTION  OF  MINERAL 
SUBSTANCES  IN  INDIVIDUAL  ORGANS 
OF  PLANTS. 

By  Dr.  A.  Vogel,  Jun. 


The  inorganic  constituent  parts  are  not  in  the 
same  manner  distributed  throughout  the  whole 
plant,  but  they  are  in  its  several  organs  variously 
grouped.  The  ashes  of  the  root  and  those  of  the 
trunk  differ  not  only  quantitatively,  but  also  quali¬ 
tatively  from  the  ashes  of  the  leaves,  flowers  and 
fruit.  Hertwig,  at  the  request  of  Prof.  Liebig, 
showed  that  this  is  the  case  with  reference  to 
some  plants.*  For  instance,  the  ashes  of  the 
tuber  of  potatoes  are  essentially  different  from  the 
ashes  of  the  herb  of  potatoes  ;  the  ashes  of  the  bark 
are  again  different  from  those  of  the  wood.  I 
made  some  experiments  with  residue  of  ashes  of 
individual  organs  of  plants,  with  the  view  of  as¬ 
sisting  in  finding  out  the  laws  by  which  the  dis¬ 
tribution  of  fixed  substances  in  the  individual 
organs  of  plants  are  regulated.  Since  in  these 
experiments  it  was  not  the  ashes  themselves,  but 
rather  their  mutual  relation  which  was  to  be  con¬ 
sidered,  it  was  naturally  totally  indifferent  which 
was  the  plant  that  became  matter  of  investigation. 
I  therefore  selected  such  plants  as  could  easily  and 
completely  be  converted  into  ashes ;  for  the 
analysis  of  ashes  containing  much  coal,  viz.:  those 
winch  on  continued  ignition  still  contain  3—4  per 
cent,  coal,  is  always  liable  to  great  mistakes. 

Through  the  kindness  of  Counsellor  de  Martius, 
I  obtained  from  the  Royal  Botanical  Garden  at 
Munich  several  parcels  of  plants,  which,  their  in¬ 
dividual  organs  having  been  separated  and  washed, 
were  reduced  to  ashes.  To  separate  the  soluble 
parts  from  those  that  are  insoluble,  I  treated  the 
as  les  with  boiling  water.  The  residue  insoluble 
in  water  was  then  dissolved  in  muriatic  acid,  and 
the  phosphoric  earths  as  well  as  the  oxide  of  iron 
were,  aftei  wards,  by  caustic  ammonia  freed  from 
carboinc  acid,  precipitated  from  their  acid  solution. 
I  he  liquid  was  then  filtered,  and  the  lime  deter¬ 
mined  by  oxalate  of  ammonia,  and  after  this  had 
been  separated,  the  magnesia  was  precipitated  by 
phosphate  of  soda.  J 


*Fide  these  Annals,  yol.  xlyi.  p.  97. 


HE  MEDICAL  TIMES. 


I  selected  for  the  first  experiment  the  ashes  of 
pyrus  spectabilis,  and  analysed  the  ashes  of  the 
trunk,  the  leaves,  and  fruits,  each  by  themselves. 

1.  Trunk. — The  trunk,  after  having  been  cut 
into  small  pieces,  burns  easily,  and  on  being 
calcined  over  a  spirit  lamp,  finally  yields  white 
ashes  amounting  scarcely  to  OT  per  cent,  carbon. 
Since  they  contained  carbonic  earths  in  consider¬ 
able  quantities,  it  was  necessary  to  moisten  them 
after  calcination  with  carbonate  of  ammonia,  to 
restore  the  carbonic  acid  which  was  driven  off  by 
the  heat.  Water  dissolves  but  little  of  the  ashes  ; 
in  the  watery  solution,  which  is  of  a  feeble  alkaline 
reaction,  are  no  phosphoric  alkalies,  but  merely 
traces  of  carbonates,  contained.  The  constituent 
parts  soluble  in  water  amount  to  4  per  cent. 
These  ashes  consist  chiefly  of  carbonate  of  lime 
amounting  to  82  per  cent.  Magnesia  enters  only 
at  an  admixture  of  a  trifle  per  cent.  The  ashes 
contain  8  per  cent,  of  insoluble  phosphates,  viz.  : 
phosphates  of  lime  and  phosphates  of  magnesia. 

2.  Leaves. — The  ashes  are  perfectly  white  and 
little  soluble  in  water,  which  liquid  extracts  from 
them  7  per  cent,  of  alkaline  carbonates  with  traces 
of  sulphate  of  potassa,  chloride  of  sodium,  and 
phosphate  of  potassa.  These  ashes,  like  those  of 
the  trunk,  chiefly  consist  of  carbonate  of  lime ;  in 
them,  however,  amounting  to  less  by  10  per  cent. 
The  phosphate  of  lime  and  magnesia  amount  in 
these  ashes  to  10  per  cent.  The  quantity  of  mag¬ 
nesia  is  nearly  twofold,  it  was  4-9  per  cent,  and 
is  now  9-76  per  cent. 

3.  Fruits. — Totally  discrepant  from  both  the 
ashes  of  the  trunk  and  leaves  are  those  of  the 
fruit.  The  soluble  parts  of  the  other  ashes 
amounted  to  4 — 7  per  cent.,  those  contained  in 
these  ashes  were  33'  1  per  cent. ;  hence  one-third 
of  the  whole  quantity,  which  consisted  of  equal 
parts  of  alkaline  carbonates  and  phosphates. 
The  quantity  of  carbonate  of  lime  is  diminished  to 
37  per  cent.,  whereas  the  phosphate  of  lime  and 
magnesia  augment  to  18  per  cent.  The  phos¬ 
phoric  combinations,  therefore,  in  the  ashes  of  the 
fruit  amount  to  more  than  one-third,  namely,  to 
36 — 38  per  cent.  It  is  striking  that  some  traces 
of  silica  are  met  with  only  in  these  ashes. 

The  amount  of  iron,  which  has  been  determined 
by  special  experiments,  diminished  from  trunk  to 
fruit.  The  quantity  of  iron,  however,  in  the  ashes 
of  this  plant  is  not  material,  amounting  even  in 
the  trunk  scarcely  to  0-5  per  cent.  According  to 
this  analysis,  the  ashes  are  composed  of — 

Trunk. 


Alkaline  carbonates . 4*6 

Carbonate  of  lime . 82-2 

Carbonate  of  magnesia . 4-9 


Phosphate  of  lime  and  magnesia.  .  .  .  8'8 

100-5 

Leaves. 

Alkaline  carbonates,  with  traces  of  I 
chloride  of  sodium,  sulphate  ofC  6'8 
potassa,  and  alkaline  phosphates  .  ) 


Carbonate  of  lime . 72-9 

Carbonate  of  magnesia . 9-76 

Phosphate  of  lime  and  magnesia  .  .  105 


9996 

Fruit. 

Alkaline  carbonates . j.g 

Alkaline  phosphates . 14-1 

Carbonate  of  lime . 37- 

Carbonate  of  magnesia . 5-53 

Phosphate  of  lime  and  magnesia  .  .  18-6 
Silica . . 


97-92 

If  we  compare  the  composition  of  these  three 
ashes,  we  arrive  at  the  following  conclusions  :  — 

1.  The  amount  of  salts  soluble  in  water  aug¬ 
ments  nearly  exactly  eight  times,  from  trunk  to 
fruit.  The  soluble  salts  of  the  ashes  of  the  trunk, 
leaves,  and  fruit  of  the  plant,  examined,  are  in  pro¬ 
portion  of  1  :  2  :  8.  Here  manifestly  one  inter¬ 
mediate  proportion  is  left  out.  Is  it,  perhaps, 
formed  by  the  flowers  ? 

2.  The  phosphoric  salts  augment  from  trunk, 

and  this  is  taking  place  at  the  expense  of  the  car¬ 


bonic  combinations  which  from  trunk  to  fruit 
are  diminishing  from  86  to  45  per  cent. 

To  show  the  increasing  amount  of  phosphoric 
acid  in  the  ashes  from  trunk  to  fruit,  in  one  more 
instance,  I  examined  three  ashes  of  sambucus 
nigra,  solely  with  reference  to  their  phosphoric 
acid.  The  phosphoric  acid  was  determined  after 
a  method  communicated  to  me  by  Prof.  Liebig, 
a  method  which  for  its  exactness  and  facility  of 
execution  is  preferable  to  any  other.  The  ashes 
to  be  investigated  for  phosphoric  acid  are  merely 
to  be  dissolved  in  nitric  acid,  and  the  solution  pre¬ 
cipitated  by  an  excess  of  acetate  of  lead.  The 
precipitate  contains  phosphate  of  lead,  and  sulphate 
of  lead  if  sulphuric  acid  was  present,  and  basic 
nitrate  of  lead.  It  is  to  be  calcined  and  weighed. 
It  now  consists  of  sulphate  of  lead,  phosphate  of 
lead,  and  oxide  of  lead.  It  is  then  again  to  be 
dissolved  in  nitric  acid,  afterwards  sulphuric  acid 
added,  and  next  some  alcohol,  and  the  obtained 
sulphate  of  lead  is  to  be  weighed.  From  this  the 
quantity  of  lead  is  to  be  calculated,  which,  as 
well  as  the  sulphuric  acid,  the  amount  of  this 
latter  acid  having  been  determined  on  treating 
another  portion  of  the  ashes  by  baryta,  are  de¬ 
ducted  from  the  weight  of  the  sulphate  and  phos¬ 
phate  of  lead  and  oxide  of  lead.  The  remainder 
is  phosphoric  acid. 

The  quantity  of  phosphoric  acid,  found  by  this 
method  in  the  ashes  of  the  trunk,  amounted  to 
105  per  cent.,  in  those  of  the  leaves  to  1 3  6  per 
cent.,  in  those  of  the  fruit  to  203  per  cent. 

It  is  naturally  impossible,  by  a  few  analyses  of 
ashes  of  plants,  to  ascertain  a  general  law;  for  the 
proportion  of  fixed  constituent  parts  of  individual 
organs  differs  in  various  genera  of  plants.  The 
cereals,  for  instance,  contain  in  their  fruit  no 
constituent  parts  which  are  soluble  in  water, 
whereas  their  straw  contains  them  in  no  incon¬ 
siderable  quantities.  It  is  to  be  regretted  that  the 
analysis  of  ashes,  if  conscientiously  executed, 
require  much  time,  to  which  circumstance  it  may 
perhaps  be  ascribed,  that  till  now  no  sufficient 
number  of  analyses  has  been  performed.  But  the 
first  impulse  having  been  given  by  Prof.  Liebig, 
in  time  this  want  will  certainly  be  supplied, — 
Annalen  der  Chemie  and  Chemist. 


On  the  Employment  of  Castor  Seeds. — 
Castor  oil,  says  M.  Soubeiran,  is  less  purgative 
than  the  seeds  which  furnish  it.  This  is  because 
the  oil  which  flows  out  in  the  press  contains,  com¬ 
paratively,  less  resin  than  remains  in  the  residue. 
M.  Mialhe  relates  various  therapeutical  results 
obtained  by  means  of  an  emulsion,  prepared  with 
fresh  seeds  of  castor,  which  entirely  confirmed  this 
opinion  ;  for,  with  ten  grammes  of  seeds  deprived 
of  their  shells,  there  was  an  emeto-cathartic  effect, 
which  continued  for  three  days,  neither  opiates 
cold  gaseous  drinks,  nor  cataplasms  being  able  to 
subdue  it.  An  emulsion  prepared  with  six 
grammes  produced  twenty-eight  vomitings,  and 
eighteen  alvine  evacuations.  Finally,  with  a 
third  emulsion,  containing  only  one  grain  of  cas¬ 
tor  seeds,  the  emeto-cathartic  effect  was  still  very 
powerful.  From  these  facts  M.  Mialhe  concludes: 
1st.  That  the  oleoresinous  principle  found  by  M. 
Soubeiran  in  castor  seeds  exists  only  in  very  small 
proportion  in  the  oil  of  these  seeds,  whilst  the 
whole  of  it  was  found  in  their  emulsion.  2nd. 
That  French  castor  contains  a  large  proportion  of 
the  acrid  emeto-cathartic  principle  belonging  to 
a  great  number  of  plants  of  the  Euphorbiacece. 
3rd.  That  the  emulsion  of  castor  seeds  prepared 
with  only  twenty,  thirty,  or  fifty  centigrammes  of 
these  seeds,  constitutes,  perhaps,  the  most  agree¬ 
able  purgative  of  all  those  at  present  in  use  (if, 
however,  the  vomitive  effect  of  this  emulsion  com¬ 
pletely  ceases  when  the  dose  of  seed  is  suitably 
diminished).  Although  this  latter  peculiarity  has 
not  yet  been  proved  by  clinical  observation,  it  is 
probable  that  it  is  the  case  ;  for  it  is  almost  cer¬ 
tain  that  the  active  principle  of  castor  is  analogous 
to,  if  not  identical  with,  that  of  croton  oil.  Now, 
it  is  known  that  this  latter  oil,  which  is  a  simple 
purgative  in  the  dose  of  one  drop,  becomes  emeto- 
cathartic  when  this  small  dose  is  exceeded. — Bui- 
litin  de  Therapeutigue. 
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ON  THE  DOSING  OF  IODIDE  OF 
POTASSIUM. 

By  A.  Duville. 

Letter  to  M.  C/ievallier. 

Six  months  ago  I  was  witness  of  a  fact  which 
proves  the  high  dose  in  which  iodide  of  potassium 
maybe  employed. 

If  this  note  appears  to  you  at  all  interesting  to 
the  practice  of  pharmacy,  I  beg  you  to  communi¬ 
cate  it  to  the  Society  (of  Pharmacy)  of  which  I 
have  the  honour  to  be  one  of  the  corresponding 
members,  and  to  cause  it  to  be  inserted  in  the  Jour¬ 
nal  which  it  publishes  with  so  much  impartiality. 

Towards  the  end  of  1843,  I  was  charged  with 
preparing,  for  a  patient  attacked  with  a  venereal 
bubo  in  the  left  groin,  an  ointment  thus  com¬ 


posed  : — 

Iodide  of  potassium . 16 

Lard . 30 


This  ointment  was  made  according  to  the  codex, 
bruised  on  porphyry.  It  was  to  be  employed  in 
frictions,  three  times  a  day,  and  at  the  same  time 
the  patient  had  to  swallow,  also  three  times  a  day, 
lumps  of  the  size  of  a  nut  of  an  antiblenorrhagic 
opiate,  composed  of  balsam  of  copaiba,  cubebs 
and  caustic  magnesia  (to  solidify  the  copaiba). 

By  a  mistake  which  might  have  been  fatal  to 
him,  but  which  will  easily  be  understood,  when  it 
is  known  that  the  patient  was  compelled,  for 
certain  reasons,  to  follow  up  the  above  treatment 
secretly,  the  first  friction  having  to  be  made  at  night, 
he  did  it  in  the  dark,  and  used  for  this  purpose  the 
astringent  opiate ;  immediately  after  he  swallowed 
(I  know  not  how  he  could  have  done  it)  a  lump 
of  the  ointment  prescribed  of  the  size  of  a  musco¬ 
vado  nut.  He  continued  the  same  mode  of  treat¬ 
ment,  and  always  in  the  same  error,  until  the  two 
pots  were  finished.  In  this  case  he  did  as  many 
patients  do,  who,  in  such  cases,  often  exceed  the 
limits  of  the  prescription,  in  the  hope  of  being 
more  speedily  cured,  and  took  the  whole  in  forty- 
eight  hours  (46  grammes  of  ointment,  and  64  of 
astringent  opiate  employed  in  frictions). 

Great  was  my  surprise  when,  after  the  error 
noticed,  he  told  me  that  the  bubo  had  changed  its 
place,  and  that  it  wras  now  situated  in  the  middle 
of  the  thigh. 

I  leave  physicians  to  decide  whether  this  is 
possible,  and  whether  the  patient  was  really  af¬ 
fected  with  a  syphilitic  bubo,  or  with  a  gland  of 
quite  another  nature. 

The  fact  is,  that  a  new  quantity  of  the  ointment, 
made  in  the  same  proportions,  but  employed  this 
time  as  it  should  have  been  in  the  first  instauce, 
caused  this  singular  tumour  to  disappear  in  a  few 
days.  When  I  saw  it  in  the  middle  of  the  thigh, 
it  rolled  under  pressure  of  the  fingers.  He  assured 
me  that  he  had  not  perceived  any  pain  in  the 
epigastrium,  nor  in  other  parts  of  the  digestive 
tube,  only  he  must  have  had  a  great  desire  to  be 
cured,  to  masticate,  in  some  measure,  this  fat,  for 
which  he  has  since  retained  a  horrible  disgust. 
The  opiate,  on  its  part,  had  caused  him  to  suffer 
much,  by  producing  the  effect  of  a  vesicatory 
incessantly  irritated  by  rubbing  with  a  cloth,  in 
the  angle  of  the  abdomen  and  the  commencement 
of  the  thigh. 

To  sum  up:  Can  16  grammes  of  pure  iodide 
of  potassium  be  absorbed  by  an  adult  in  forty- 
eight  hours,  without  any  accident  resulting  ? 
This  is  not  my  opinion.  Then,  in  this  case,  how¬ 
ever  exceptional,  was  not  the  fatty  body  employed 
in  the  preparation  of  the  ointment  opposed  to  the 
entire  absorption  of  the  iodide  ?  Did  it  not  form 
with  the  gastric  juice  an  emulsion  which  would 
pass  intact  into  the  chyliferous  vessels  ?  Finally, 
was  the  deleterious  action  of  the  medicine  averted 
by  a  particular  cause  ? 

It  is  for  physicians  to  solve  the  question  already 
so  often  put,  whether  iodide  of  potassium  may  be 
employed  in  very  large  doses  without  danger.* 

In  therapeutics,  this  medicine  is  very  valuable, 
and  it  would  be  desirable  to  fix  the  quantity  in 
which  it  may  be  employed. — Journal  de  Chimie 
and  Chemist. 

*  M.  Trousseau  carries  the  dose  of  iodide  of 
potassium  to  from  1  to  3  grammes  per  day.  [The 
gramme  is  about  I5§  grains  English]. 


TESTS  FOR  COLOURING  SUBSTANCES  IN  WINES. 

By  M.  Jacob. 

The  author  has  found  that  basic  acetate  of  lead  on  the  one  hand,  and  sulphate  of  alumina  with 
carbonate  of  ammonia  on  the  other,  suffice  for  the  detection  and  discrimination  of  the  various 
colouring  materials  employed  for  colouring  red  wine  : — • 

Sulphate  ofalumina  and  Basic  acetate  of  lead, 

carb.  of  ammonia. 

Ordinary  red  wine .  Grayish  precipitate .  Bluish-gray  precipitate. 

Logwood .  Dark  violet  precipitate . Blue  precipitate. 

Brazilwood .  Rose-red  precipitate .  Wine-red  precipitate. 

Wild  poppy .  Grayish  precipitate .  Dirty-gray  precipitate. 

Kr„vuzi»)“e.'TOr.t  (S:m:  . . . .  |  Bi“t?Fq„s3r •  Super- 

Fermented  ditto .  Bright  violet  precipitate  ....  Beautiful  grass-green  precipitate. 

Nlder  berries .  Bluish-gray  precipitate  .....  Dirty  green  precipitate. 

Privet  berries .  Pale  green  precipitate .  Dirty  green  precipitate. 

Litmus .  Rose-red  precipitate .  Bluish-gray  precipitate. 

When  litmus  is  present  in  small  quantity,  it  is  not  indicated  by  the  above  tests  ;  the  wine' should 
then  be  cautiously  evaporated  to  the  consistence  of  an  extract,  a  small  quantity  of  which  is  dis' 
solved  in  a  little  distilled  water,  and  then  examined. — Journ.  de  Chim.  Med.,  and  Chem.  Gaz. 


ON  THE  PURIFYING  OF  COAL  GAS,  AND 
THE  APPLICATION  OF  THE  PRODUCTS 
THEREBY  OBTAINED  TO  AGRICUL¬ 
TURAL  AND  OTHER  PURPOSES. 

By  Me.  A.  Angus  Croll. 


The  process  consists  in  passing  the  gas  through 
a  solution  of  sulphuric  acid,  of  the  strength  of  two 
and  a  half  pounds  of  oil  of  vitriol  to  100  gallons  of 
water,  and  by  a  continuous  supply  of  acid,  so  that 
the  proper  amount  of  free  acid  might  be  always 
kept  in  the  vessel,  the  whole  of  the  ammonia  in 
the  gas  was  abstracted,  preventing  the  corrosive 
effect  of  this  impurity  on  the  fittings  and  metres 
through  which  it  was  transmitted,  and  rendering 
the  gas  capable  of  being  used  in  dwelling- 
houses,  and  also  enabling  the  gas  companies  to  use 
dry  lime,  instead  of  wet  lime  purifiers,  without 
producing  any  nuisance  on  the  opening  of  the 
vessels,  by  which  a  considerable  saving  was 
effected,  while  at  the  same  time  sulphate  of  am¬ 
monia  of  great  purity  is  obtained,  and  of  such  a 
strength,  that  the  evaporation  of  one  gallon  pro¬ 
duces  eighty  ounces  of  this  valuable  salt,  instead 
of  fourteen  ounces,  which  was  the  quantity  ren¬ 
dered  under  the  former  process. 

The  author  concluded  by  showing  the  advantage 
to  agriculture  by  the  application  of  this  produce  ; 
he  stated  that  various  experiments  upon  an  exten¬ 
sive  scale  had  been  tried  with  this  manure  with 
great  success ;  one  example  will  suffice  for  giving  an 
idea  of  its  powers.  One  half  of  a  wheat  field  was 
manured  with  sulphate  of  ammonia  at  the  rate  of 
lj  cwt.  to  the  acre,  and  at  a  cost  of  £1  2s.,  the 
other  half  with  the  ordinary  manure ;  the  latter 
produced  only  23|,  but  the  former  under  the  treat¬ 
ment  of  sulphate  of  ammonia  produced  32f 
bushels.  In  the  discussion  which  ensued,  in  which 
Professor  Graham,  Mr.  Cooper,  and  many  mem¬ 
bers  took  part,  the  advantages  of  the  system 
were  confirmed,  and  the  necessity  for  its  extension 
insisted  upon. 

The  various  modes  of  purifying  gas,  and  the 
value  of  the  products  obtained  for  agricultural 
purposes,  were  canvassed  at  length.  It  was 
stated  that  seeds  steeped  for  forty  hours  in  a  so¬ 
lution  of  one  pound  of  sulphate  of  ammonia  to  one 
gallon  of  water,  sown  in  unmanured  land,  pro¬ 
duced  a  heavy  crop,  and  remained  green  during  a 
dry  season,  when  every  other  kind  of  vegetation 
became  yellow  and  withered.  Another  remarkable 
feature  was,  that  faded  flowers  when  plunged  in  a 
weak  solution  of  sulphate  of  ammonia,  were  in  a 
short  time  restored,  and  that  plants  watered  with 
it  attained  extraordinary'health  and  beauty.  The 
great  loss  resulting  from  the  leakage  of  the  gas 
through  the  joints  and  the  pores  of  the  cast  iron 
pipes,  was  incidentalty  mentioned,  and  it  was 
stated  that  in  some  instances  it  had  amounted  to 
from  twenty-five  to  seventy-five  per  cent,  of  the 
total  quantity  produced. — Chemist. 


Edinburgh  Lozenges.  —  Extract  of  poppies, 
one  part ;  lump  sugar,  eight  parts.  Thick  muci¬ 
lage  to  mix. 


ON  THE  REDUCTION  OF  THE  MAGNETIC 
ORES  OF  SAMAKOFF,  TURKEY. 

By  Mr.  W.  Fairbairn. 

He  commenced  by  reviewing  the  few  attempts 
which  had  been  made  towards  improving  the 
methods  of  treating  the  richer  iron  ores  both  of 
England  and  of  foreign  countries ;  the  great 
English  iron-makers  having  restricted  themselves 
to  using  the  lean  carbonates  of  iron,  on  account 
of  the  facilities  they  offered  for  working ;  the 
great  advantages  which  might  have  resulted  both 
in  the  quantity  and  quality  of  the  metal  produced 
from  rich  ore  have  been  thus  neglected. 

It  is  stated  that  Mr.  Ohanes  Didian,  an  active 
and  enterprising  Armenian,  in  the  service  of  the 
Sublime  Porte,  brought  to  this  country  specimens 
of  magnetic  iron  ore,  and  of  bituminous  coal 
found  in  the  district  of  Samakoff,  in  Turkey.  He 
had  them  analysed  at  Paris  and  in  England,  and 
found  that  the  ore  was  nearly  a  pure  oxide  of 
iron,  containing  about  63  per  cent,  of  metal,  that 
it  was  free  from  sulphur,  arsenic,  and  other  dele¬ 
terious  matters,  and  that  there  was  mixed  with  it 
about  12  per  cent,  of  silicious  earth. 

The  ore  was  described  as  being  found  in  the 
form  of  a  fine  sand  covering  extensive  plains, 
where  it  had  been  deposited  to  the  depth  of  several 
feet,  probably  by  the  action  of  water  on  the  moun¬ 
tains  around,  where  a  similar  ore  existed  in  con¬ 
siderable  masses. 

In  consequence  of  the  favourable  report  of  the 
assayers,  and,  by  the  advice  of  Mr.  Fairbairn,  Mr. 
Ohanes  Didian  determined  to  persevere  in  his 
projects,  and  his  attention  being  directed  to  the 
process  invented  by  Mr.  Clay,  for  producing 
malleable  iron  direct  from  the  ore,  as  described 
in  a  paper  read  at  the  Institution  of  Civil  En¬ 
gineers,  Feb.  14,  1843,  he  secured  that  gentle¬ 
man’s  services  to  conduct  some  experiments,  and 
subsequently  engaged  him  to  proceed  to  Turkey, 
to  prosecute  the  working  of  the  iron  ore  on  an 
extensive  scale.  Mr.  Clay’s  report,  and  that  of 
Mr.  Hague,  were  fully  given ;  they  contained 
details  of  the  various  ingenious  modes  employed 
to  work  the  ore,  which,  being  in  the  state  of 
fine  sand,  either  fell  unmelted  through  the  fuel 
into  the  bottom  of  the  furnace,  or  was  blown 
out  of  the  top  by  the  force  of  the  blast.  At  length 
Mr.  Clay,  thinking  that  if  the  ore  could  be  de¬ 
oxidised  by  a  previous  operation,  it  would  be  in  a 
fitter  state,  for  fusion  in  the  blast-furnace,  sub¬ 
mitted  it  to  a  partial  process,  as  far  as  causing  it 
to  form  into  lumps ;  in  that  form  it  was  easily 
fused,  and  produced  cast  iron  of  a  peculiarly 
ductile  fluid,  and  yet  strong  character,  of  which 
specimens  were  exhibited;  the  success  of  this 
plan  was  considered  so  complete,  that  the  prepa¬ 
rations  were  immediately  commenced  for  erecting 
works  in  Turkey  on  a  large  scale. — Athenceum 
and  Chemist. 


Powder  to  destroy  Flies. — White  arsenic, 
one  part ;  white  sugar,  thirty  parts ;  rose  pink, 
one  part.  Mix. 
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THE  MEDICAL  TIMES. 


ETECTRO-MAGNETIC  TELEGRAPH. 

DESCRIPTION  OF  MR.  BAIN’S  ELECTRO-MAGNETIC 
PRINTING  TELEGRAPH,  NOW  AT  WORK  UrO.N 
THE  SOUTH  WESTERN  RAILWAY. 

In  order  to  facilitate  the  description,  we  will 
divide  it  into  three  parts  ;  considering,  1st,  The 
magnetic  apparatus ;  2nd,  The  printing  mechan¬ 
ism  ;  3rd,  The  compensating  or  correcting  con¬ 
trivance. 


1st.  The  two  wire  coils  are  two  electro-magnetic 
multipliers,  in  the  form  of  hollow  cylinders,  wound 
round  with  wire :  these  coils  form  part  of  the 
galvanic  circle,  being  connected  with  the  con¬ 
ducting  wire,  which,  proceeding  from  the  plate  of 
metal  sunk  in  the  ground  somewhere  near  the 
machine,  ascends  by  the  left  side  of  the  stand 
(right  hand  of  the  spectator),  and  passing  through 
a  metallic  screw  under  the  board  of  the  same, 
pierces  this  board,  as  well  as  that  on  which  the 
machine  rests,  and  is  then  connected  with  one  of 
its  four  upright  metal  .pillars.  Along  this  pillar 
the  electric  current  finds  its  way  to  one  of  the 
coils,  from  which  a  conducting  wire  carries  it.  over 
the  top  of  the  instrument  to  the  other  coil,  and 
thence  it  descends  to  the  earth,  where,  protected 
by  a  coating  of  asphaltum,  it  proceeds  along  the 
line  underground  to  the  other  machine  at  the 
distant  station,  and  passing  through  that  machine, 
exactly  in  the  same  manner  as  it  does  through 
this,  terminates  in  the  opposite  plate  of  metal 
there  sunk.  The  moisture  of  the  earth  conveys 
the  electricity  from  one  plate  to  another,  and  thus 
completes  the  galvanic  circuit  without  the  aid  of 
a  battery.  The  object  of  these  wire  coils  is  to 
accumulate  a  greater  amount  of  electricity,  in 
order  to  affect  more  powerfully  the  circular  mag¬ 
net,  which  is,  in  fact,  composed  of  two  semi¬ 
circular  magnets,  the  poles  of  which  are  within 
the  ceils. 


The  magnet  is  suspended  by  its  diameter,  which, 
for  the  purpose  of  facilitating  the  description,  we 
will  call  the  magnetic  needle ,  referring  to  it  all  the 
motions  of  the  magnet.  This  needle  is  fastened 
to  the  vertical  spindle  which  revolves  with  it,  and 
being  acted  upon  by  the  electric  current,  it  is  now 
forced  from  its  natural  position,  and  deflects  to¬ 
wards  the  stop  connected  with  the  metallic  plate. 
As  long  as  it  continues  in  this  position,  the  ma¬ 
chinery  will  be  at  rest;  but  the  instant  the  galvanic 
circle  is  broken,  the  needle,  recovering  its  natural 
direction,  will  move  towards  the  stop  :  the  spindle 
turning  consequently  a  little  with  it,  will  disengage 
from  the  notch  or  stop  the  small  lever  connected 
with  the  first  train  of  wheelwork,  and  therefore 
this  part  of  the  mechanism,  then  free,  will  be  put 
in  motion  by  means  of  the  weight.  Should  the 
galvanic  circle  be  re-established,  the  needle,  by 
being  deflected,  will  impede  the  rotation  of  the 
lever  by  presenting  to  it  the  closed  part  of  the 
notch,  and  the  machine  will  stop.  Let  us  now 
see  in  what  manner  the  electric  current  may  be 
bioken  or  re-made  at  the  will  of  the  operator. 

1  he  dial  is  isolated,  that  is,  that,  having  no  contact 
with  the  matallic  parts  of  the  mechanism  (which, 
aS  T?  ,^ave  seen>  ai‘6  also  in  an  electric  state), 
would  be  excluded  from  the  galvanic  circle,  were 
it  not  for  the  artificial  connexion  which,  with  a 
double  object,  as  we  shall  presently  see,  has  been 
established  between  the  dial  and  the  rest  of  the 
machinery.  This  connexion  is  effected  in  two 
ways .  the  first  is  by  means  of  the  spring  screwed 
a' t  l°i,neAena  °f  tlle  ^and,  which,  being  connected 
with  the  mechanism,  is  electrified,  but  has  nc 
contact  with  the  dial  revolving  in  a  collar  of  wood, 
and  resting  with  the  other  on  the  small  dial  which 
forms  a  part  of  the  large  one.  The  second  con- 
nexion  is  made  by  depressing  the  key  in  contact 
with  the  dial,  and  causing  its  point  to  touch  the 
tube  full  of  mercury  and  connected  with  the  rest 
,  macjune.  By  breaking  either  the  one  oi 
e  other  of  these  connexions,  the  galvanic  circle 
is  broken  also.  The  first  connexion  by  means  oi 
le  spring  is  employed  in  both  machines  when  ai 
ull  rest,  and  in  the  passive  one  (namely,  thal 
which  receives  the  message),  when  they  are  ai 
woik  \  the  second  connexion  by  means  of  th( 
key  is  employed  when  at  work  by  the  active 
machine  (that  which  sends  the  message),  ii 


order  to  effect  in  both  the  momentary  stoppages  of 
the  first  train  required  for  the  printing  of  the 
figures. 

Let  us  suppose  that  the  operator,  at  one  end  of 
the  telegraphs  (the  one  at  London,  for  example), 
wishes  to  transmit  a  communication  to  the  other. 
He  will  first  press  with  his  linger  the  spring  key, 
thus  establishing  the  second  connexion,  and  will 
then  break  the  first  by  unscrewing  the  spring 
from  the  dial.  As  in  this  operation  the  electrical 
condition  of  the  machine  remains  the  same,  no 
visible  effect  takes  place ;  but  as  soon  as  he  lets 
go  the  spring  key  and  allows  it  to  return  to  its 
present  position,  the  galvanic  circuit  will  be 
instantly  broken,  the  magnetic  needle  will  return 
to  the  stop,  the  small  lever  will  be  disengaged, 
and  the  first  train  being  set  in  motion,  the  hand 
will  consequently  begin  to  travel  round  the  dial. 
Let  us  suppose,  also,  that  the  communication  to 
be  transmitted  is  represented  by  the  figures  37 : 
when  the  hand  is  coming  nearly  opposite  the  figure 
3,  the  operator  will  press  the  key,  and,  as  we  saw 
before,  the  first  train  will  stop ;  but  in  so  doing 
it  will  act  upon  the  detent  of  the  second  (in  the 
manner  hereafter  explained) ;  this  train  will  now 
begin  to  move,  impelled  by  the  weight,  and  the 
figure  3  will  be  printed  on  the  paper  which  covers 
the  cylinder.  This  done,  the  operator  will  again 
raise  his  finger  from  the  spring  key,  the  first  train 
will  again  be  put  in  motion,  and  the  hand,  conti¬ 
nuing  its  revolution,  will  reach  figure  7  :  the  first 
train  stops  as  before,  the  second  moves,  figure 
7  is  printed  on  the  cylinder,  and  afterwards,  by 
the  same  process,  the  full  stop,  which  indicates 
that  the  communication  is  ended:  lastly,  the  hand 
will  continue  for  the  fourth  time  its  revolution 
until  it  is  completed  and  it  returns  to  the  starting 
point.  If  nothing  more  is  to  be  said,  the  operator 
will  again  screw  the  spring  in  contact  with  the 
dial,  when  he  may  definitely  let  go  the  spring  key, 
and  the  machine  will  remain  in  constant  rest. 
Now,  let  the  reader  remember  that  whatever 
this  machine  has  shown  and  printed,  has  been,  at 
the  same  instant,  shown  and  printed  by  the  other 
machine  at  the  farther  station. 

2.  Let  us  now  proceed  to  examine  in  what  manner 
the  printing  is  effected  ;  this  part  of  the  mechan¬ 
ism  requires  close  attention.  There  is  a  governor, 
similar  to  that  employed  in  the  steam  engine,  to 
regulate  its  velocity  :  in  the  telegraph,  however, 
it  performs  besides  another  most  important  office. 
When  beginning  to  rotate,  the  balls  diverge,  and 
consequently  the  collar  rises  gradually  up  the 
shaft.  There  is  a  lever,  so  poised,  that  its 
lower  extremity  would  tend  to  rise,  yielding  to  the 
greater  gravitation  of  the  counterweight  in  the 
opposite  arm,  were  it  not  prevented  by  the  collar 
of  the  governor,  which  presses  upon  it.  The 
depression  of  the  left  arm  of  this  lever  causes  the 
tongue  and  the  rod  (both  of  which  are  fixed  to 
the  same  axle  as  the  lever,  and  at  right  angles 
with  it)  to  deviate  from  the  vertical  direction,  and 
incline  to  the  right.  This  inclination  keeps  the 
second  train  at  rest ;  for  the  wheel  and  the  fly, 
obeying  the  impulse  given  to  them  by  the  weight, 
would  at  once  rotate,  were  it  not  that  the  first  is 
prevented  by  the  top  of  the  tongue,  and  the 
second  by  one  of  the  prongs  of  the  fork ;  but  sup¬ 
pose  that  on  the  balls  of  the  governor  beginning  to 
rotate,  the  collar  rise  gradually  ;  it  is  evident  that 
as  the  friction  wheel  rises  after  it,  the  tongue  and 
the  rod  will  incline  a  little  to  their  vertical  posi¬ 
tion.  The  edge  of  the  wheel,  and  the  pin 
attached  to  the  fly,  will  find  a  free  passage,  the 
latter  between  the  prongs  of  the  fork,  and  the 
former  behind  the  tip  of  the  tongue,  and  conse¬ 
quently  the  second  train  will  begin  to  rotate.  But 
the  wheel  has  scarcely  performed  the  twentieth 
part  of  its  revolution,  before  the  collar  continuing 
to  rise,  and  carrying  after  it  the  wheel,  the  tongue 
and  the  rod  incline  still  more  to  the  left,  and  the 
latter  again  impedes  with  the  other  prong  of  its 
fork  the  rotation  of  the  fly,  and  consequently  that 
of  the  wheel.  The  second  train  is  therefore 
stopped,  and  remains  at  rest  whilst  the  first  is 
at  work,  and  causes  the  hand  to  move  on  the  dial. 
When  the  hand  points  to  the  figure  which  is  to  be 
printed,  the  first  train  is  made  to  stop ;  the  collar 
descends  and  presses  down  the  wheel,  and  inclines 
again  to  the  right ;  the  pin  once  more  finds  a 


passage  between  the  prongs  of  the  latter,  and  the 
second  train  thus  begins  to  move  on  the  stoppage 
of  the  first,  in  order  to  print  the  figure  before 
which  the  hand  was  brought  to  rest.  “But  this 
movement,”  the  reader  perhaps  thinks,  “  will 
cease  as  soon  as  the  collar  continues  to  descend, 
and  the  first  train  stops  altogether.”  Such  would 
be  indeed  the  case,  if  a  most  ingenious  contrivance 
did  not  prevent  it.  It  will  be  observed  that,  in 
the  periphery  of  the  wheel,  there  is  a  groove, 
wherein,  when  the  machine  is  at  full  rest,  the  tip 
of  the  tongue  is  inserted  ;  during  the  momentary 
progress  made  by  the  second  train,  when  the 
telegraph  was  first  put  in  motion,  the  said  tip 
entered  within  the  periphery  of  the  wheel,  and 
the  wheel,  though  little,  progressed  enough  to 
place  its  groove  out  of  the  reach  of  the  tip  on  its 
return.  It  is  therefore  evident,  that,  when  the 
first  train  afterwards  stops,  the  collar  cannot 
descend  entirely  to  its  point  of  rest,  until  the  tip 
of  the  tongue  re-enters  the  groove  of  the  wheel ; 
but  this  cannot  now  take  place  until  the  said 
wheel  (at  present  free  to  rotate,  inasmuch  as  the 
pin  finds  also  a  passage  through  the  fork)  shall 
have  completed  a  revolution,  and  bringing  the 
groove  opposite  the  tip,  will  allow  the  latter  to 
fall  into  it  and  regain  its  present  position,  in 
which  case  the  fork  will  also  resume  its  position, 
and  the  machine  will  stop.  But  during  the 
revolution  just  mentioned  of  the  wheel,  the  print¬ 
ing  has  been  effected  in  the  following  manner: — 

The  eccentric  piece,  called  a  snail,  attached  to 
the  principal  shaft  of  the  second  train,  has  per¬ 
formed  one  revolution,  together  with  the  wheel 
also  attached  to  the  same  shaft.  Now  the  arbor 
or  shaft  of  the  type  wheel  moves  in  its  lower 
extremity  upon  a  kind  of  pivot,  which,  without 
interfering  with  its  rotatory  motion,  depending  on 
the  first  train,  and  synchronous  with  that  of  the 
hand  on  the  dial,  allows  of  the  wheel  being  moved 
bodily  forward  towards  the  cylinder,  with  which 
it  would  be  kept  in  constant  contact  by  the  force 
which  the  strong  spring  exerts  on  the  moving  plate 
to  which  the  horizontal  rods  are  attached,  if  the 
projecting  part  of  the  snail  did  not  prevent  it. 
However,  when  this  projection  of  the  snail,  at  a 
certain  part  of  its  revolution,  escapes  from  the 
butt  proceeding  from  the  moving  plate,  the  latter 
advances  with  a  sudden  jerk  (the  spring  being 
then  allowed  to  act  upon  it),  pushing  the  type 
towards  the  cylinder,  and  as  there  is  between  them 
a  ribbon  saturated  with  ink  on  the  side  of  the  cylin¬ 
der,  the  blow  causes  the  figure  of  the  type  wheel, 
which  happens  to  be  opposite  the  cylinder,  to  be 
printed  upon  its  surface;  this  figure  is  the  same  to 
which  the  hand  is  pointing  on  the  dial.  Meanwhile 
the  snail,  proceeding  in  its  revolution,  pushes  back 
the  butt,  and  stops  ready  for  another  impression, 
just  when  the  plates  regain  their  permanent  posi¬ 
tion.  At  the  moment  when  the  type  wheel  comes 
in  contact  with  the  cylinder,  a  small  hammer,  by 
means  of  a  simple  mechanical  connexion  which  it 
is  unnecessary  to  explain  here,  strikes  a  spiral 
spring,  the  sonorous  vibration  of  which,  similar  to 
that  of  a  church  clock,  gives  information  of  the 
printing  being  effected. 

The  wheel  concealed  behind  the  wheel  is  con¬ 
nected  with  it  in  such  a  manner,  that,  for  each 
complete  revolution  of  the  former,  the  latter  ad¬ 
vances  a  given  space,  carrying  with  it  the  black¬ 
ened  ribbon,  and  this,  by  its  mere  pressure  against 
the  cylinder,  causes  it  also  to  revolve  proportion¬ 
ately  in  the  direction  of  the  arrow,  thus  presenting 
a  new  surface  to  the  figure  which  follows  the  one 
already  printed.  The  screw,  on  which  the  cylinder 
moves,  causes  it  likewise  to  ascend  gradually  as  it 
turns,  in  order  to  make  room  for  a  fresh  line  :  thus, 
if  we  suppose  the  cylinder  covered  all  over  with 
figures  successively  printed  by  the  type  wheel,  1 
they  will  appear  in  a  continuous  spiral  Jine.  The  , 
intelligence  may,  if  required,  be  printed  on  a  slip 
of  paper  introduced  between  the  cylinder  and  the 
ribbon. 

3.  We  have  arrived  to  the  third  part  of  our 
description,  namely  :  that  which  refers  to  the  con¬ 
trivance  for  correcting  any  error  which  may  arise 
from  the  difference  of  speed  in  the  two  instruments. 
To  understand  it  well,  the  reader  must  recollect: 
1st,  That  the  two  machines,  one  at  each  end  of 
the  telegraphic  line,  are  exactly  alike.  2d,  That 
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the  operator  who  transmits  the  intelligence  moves, 
in  doing  so,  not  only  his  own  machine  but  also  the 
distant  one.  And  3d,  That  both  perform,  or  ought  to 
perform,  identical  movements  at  the  very  instant  of 
time,  so  that  both  hands  should  pass  simultaneously 
before  the  same  figures  in  both  instruments.  It 
is  at  once  evident  that  any  discrepancy  in  the 
movements  of  the  hands,  without  the  means  of 
discovering  and  correcting  it  instantaneously, 
•would  be  fatal  to  the  practical  utility  of  the 
telegraph,  in  fact  would  render  it  even  worse 
than  useless,  since  the  second  machine  would 
show  and  print  a  number  different  to  the  one 
indicated  by  the  first.  The  contrivance  by  which 
this  has  been  obviated  is  as  admirable  as  it 
is  efficient.  We  said,  in  part  first,  that  there  are 
two  means  of  making  and  breaking  the  electric 
current ;  first,  by  means  of  the  spring ;  and  second, 
by  the  spring  key.  By  perusing  once  more  what 
we  then  said,  the  reader  will  remember  that  the 
machine  which  sends  the  message,  employs  the 
second  connexion,  whilst  in  that  which  receives  it, 
the  first  will  naturally  be  in  use.  Let  us  suppose 
that  the  machine  which  we  have  before  us  is  the 
latter.  The  point  or  lower  end  of  the  spring,  on 
the  hand  travelling  round  the  dial,  will  raze  the 
edge  of  the  small  dial.  This  edge  is  divided  in 
alternate  compartments  of  metal  and  wood,  the 
first  electric  and  the  second  non-electric.  Oppo¬ 
site  each  figure  is  a  metal  compartment,  and  a 
wooden  one  facing  the  intervening  space,  the  latter 
somewhat  larger  than  the  former  :  the  relative  size 
between  these  compartments  is  preserved  uni¬ 
formly  all  round  the  edge,  except  in  one  place, 
to  the  left  of  the  resting  point,  where  we  observe 
a  wooden  compartment  considerably  larger  than 
any  of  the  others.  The  passage  of  the  spring  over 
these  alternate  spaces  in  the  passive  machine, 
does  not  affect  the  working  of  either,  whilst  the 
current  of  electricity  continues  broken  by  the 
active ;  but  as  soon  as  the  key  is  depressed  in  the 
latter,  and  the  electric  circuit  is  re-established,  the 
contrivance  above  alluded  to  will  come  into  play. 
If,  in  the  act  of  the  operator  pressing  the  key  in  the 
first  machine,  the  point  of  the  spring  in  the  second 
happens  to  be  upon  one  of  the  wooden  divisions, 
these  being  non-electric,  the  galvanic  circuit  will 
not  be  immediately  re-established,  and  both  ma¬ 
chines  will  continue  to  go  until  the  spring  in  the 
second  comes  in  contact  with  the  next  metal  com¬ 
partment,  when  both  machines  will  stop.  Hence 
it  follows,  that  the  second  machine,  which  has 
hitherto  been  the  passive  one,  becomes  now  the 
active,  and  controls  the  stoppage  of  the  first :  thus 
giving  such  information  of  its  own  movements  and 
present  state,  as  enables  the  operator  at  the  first 
machine  to  discover  if  both  are  going  right,  and 
correct  in  his  own  any  discrepancy  which  may 
exist.  The  index  or  hand  of  the  second  machine, 
we  have  seen,  can  only  stop  directly  opposite  a 
figure,  but  this  is  not  the  case  with  the  first, 
wherein  the  hand  has  no  connexion  with  the  dial 
whilst  working  ;  the  stoppage  of  both  instruments 
must  therefore  proceed  from  the  second.  Suppose, 
then,  that  in  this,  the  hand  stops  before  figure 
3.  If  the  first  machine  has  lost  with  respect  to 
the  other,  its  hand  will  stop  a  little  before; 
and,  if  it  has  gained,  it  will  stop  a  little  after. 
Now  the  operater  at  the  first  machine  knows,  that 
the  index  of  the  other  must  be  exactly  at  3,  and 
therefore  he  can  easily  correct  his  own  by  putting 
it  a  little  forward  or  backward.  But  the  discre¬ 
pancy  might  perhaps  amount  to  the  whole  dis¬ 
tance  from  one  figure  to  another,  so  that  the 
second  index  might  be  at  3,  and  the  first  exactly 
at  2  or  4 ;  in  which  case  the  mistake  could  not  be 
discovered  :  but  this  contingency  has  also  been 
provided  against.  W e  said,  in  part  first,  that  after 
each  communication  is  completed,  the  hand  must 
return  to  the  point  of  rest ;  to  do  this  it  must  pass 
over  the  wide  wooden  space.  If  both  hands  go 
alike,  they  will  pass  it  and  stop  at  the  same  time, 
but  if  we  suppose,  for  instance,  that  the  index  of 
the  second  machine  is  at  9,  when  that  of  the  first 
is  at  0,  it  is  evident  that  the  former  will  come  to 
another  metal  compartment,  and  will  stop  both 
machines  before  the  other  has  cleared  the  wooden 
compartment,  causing  it  to  stop  in  the  middle  of 
it.  The  operator  at  once  sees  that  the  machines 
are  wrong,  but  yet  he  does  not  know  exactly  where 


the  index  of  the  second  is.  To  ascertain  this,  he 
will  set  them  both  going,  and  stop  them  afterwards 
at  every  figure :  when  he  finds  that  they  will  not 
stop,  until  his  own  index  has  passed  clear  over  two 
figures,  he  knows  at  once  that  the  index  of  the 
second  machine  is  then  crossing  the  wide  wooden 
space,  and  will  stop  at  the  resting  point.  He 
therefore  will  bring  his  own  index  to  it,  perfectly 
certain  of  the  error  being  rectified.  On  the  other 
side,  the  operator  at  the  second  machine,  seeing 
the  index  coming  to  its  final  rest,  without  printing 
the  full  stop,  concludes  that  something  is  wrong, 
and  watches  for  the  signal  agreed  on  in  such  cases, 
namely  :  two  points  printed  in  succession,  which 
means  that  the  previous  communication  is  null, 
and  the  operation  is  to  be  repeated.  It  is  scarcely 
possible  to  conceive  any  thing  more  ingenious  and 
beautiful  than  this  arrangement. 

The  stand,  or  table,  which  supports  the  telegraph, 
is  four  feet  six  inches  high,  but  the  height  of  the 
whole  machine  itself,  including  even  the  board 
which  carries  the  levelling  screws,  is  only  eighteen 
inches.  This  is,  indeed,  multum  in  parvo. 

We  have  seen  that  in  this  telegraph  the  electricity 
is  not  employed  as  a  working  power,  but  merely 
as  a  regulator  to  stop  or  let  off  the  machinery ;  one 
of  the  many  advantages  of  this  plan  over  others 
now  in  use  is,  that  the  machine  itself  gives  instant 
warning  of  any  accident  which  may  have  hap¬ 
pened  to  the  conducting  wire.  Should  this,  for 
instance,  break  in  any  part  of  the  line,  the  instru¬ 
ments  at  both  ends  would  immediately  go  off  with¬ 
out  the  possibility  of  stopping  them  by  the  ordinary 
means.  This  would  plainly  indicate  what  had 
occurred,  and  parties  might  be  sent  off  simulta¬ 
neously  from  both  stations  to  detect  the  point  of 
fracture.  Now,  as  in  using  the  electric  current  of 
the  earth  instead  of  the  galvanic  battery,  only  one 
conducting  wire  is  requisite,  the  process  of  detec¬ 
tion,  is,  of  course,  greatly  simplified  ;  but  even 
this  remaining  difficulty,  Mr.  Bain  has  almost  en¬ 
tirely  removed  by  a  most  ingenious  contrivance, 
which  will  not  only  indicate  within  a  very  short  dis¬ 
tance,  the  spot  at  which  the  fracture  has  occurred, 
but  will  also  enable  the  telegraphic  service  to 
be  carried  on  during  the  period  of  repair.  How¬ 
ever,  as  this  new  improvement  has  not  yet  been 
published  by  the  inventor,  we  do  not  consider  our¬ 
selves  at  liberty  to  enter  into  any  further  descrip¬ 
tion  of  it. — PolytechnicMagazme. 
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on  captain  warner’s  experiment  at  Brighton, 

AND  ON  EXPLOSIVE  COMPOUNDS  AS  APPLICABLE 

TO  WARFARE. 

The  experiment  performed  by  Captain  Warner 
off  Brighton,  has  called  great  attention  to  explo¬ 
sive  compounds ;  immediately  after  the  experi¬ 
ment,  we  are  informed,  no  less  than  sixty  appli¬ 
cations  were  made  to  the  different  Boards  by 
individuals  professing  to  be  in  possession  of  some 
equally  destructive  engine.  Not  one  of  these 
gentlemen,  probably,  was  in  the  slightest  degree 
acquainted  with  that  branch  of  chemical  decom¬ 
position  on  which  the  power  of  the  invention  must 
depend;  and  from  the  speech  of  Sir  Robert  Peel 
it  is  very  clear  that  Captain  Warner  is  not  himself 
very  much  advanced.  Of  the  power  of  projecting 
to  such  an  enormous  distance  as  Captain  Warner 
speaks,  we  look  upon  it  as  a  physical  impossibility. 
As  to  explosive  compounds,  we  da  not  think  he 
has  shown  that  he  knows  more  than  what  others 
do,  and  he  has  as  yet  done  nothing  which  has  not 
before  been  effected  by  others. 

The  proportions  of  nitre,  charcoal,  and  sulphur 
in  gunpowder  may  have  been  altered,  but  still  the 
ingredients  are  the  same ;  the  powder  used  at 
the  battle  of  Cressy,  in  all  probability,  was  but  a 
rough  specimen  of  the  last  shots  fired  at  1  angiers. 
If  a  powder  were  invented  sixty  times  the  strength 
of  gunpowder  as  now  manufactured,  its  introduc¬ 
tion,  save  as  a  matter  of  economy,  would  be 
doubtful.  Ten  pounds  of  gunpowder  will  throw 
a  ball  three  miles ;  six  thousand  tons  would  not 
throw  it  one  yard  further,  nor  would  the  most 
dangerous  chemical  compounds  project  it  one  half 


so  far,  however  unlimited  the  quantity  used  might 
be. 

At  an  enormous  expense,  the  French  govern¬ 
ment  constructed  an  immense  bomb,  which  at  the 
siege  of  Antwerp  threw  a  shell  weighing  1,600 
cwts.,  holding  one  cwt.  of  gunpowder,  but  the 
opinions  of  the  first  chemists  were  against  its 
utility.  It  was  urged  before  its  manufacture,  that 
no  weight  of  metal  could  stand  the  strain  of  the 
powder  required  to  project  so  immense  a  weight, 
and  the  result  proved  the  correctness  of  these 
views  :  at  the  eighth  shot  it  cracked.  Last  year 
some  experiments  were  made  at  Deal,  on  large 
guns;  several  burst,  and,  notwithstanding  every 
precaution,  three  artillerymen  were  killed.  Still 
later,  an  immense  gun  was  manufactured  in  the 
United  States  :  the  first  shot  went  well;  at  the 
second,  though  the  gun  had  just  come  from  the 
proof,  it  burst,  the  fragments  killing  several 
members  of  the  Congress  near  it;  and  the  opinion 
of  chemists  is  now  nearly  adopted  by  the  autho¬ 
rities,  that  beyond  68  lb.  any  ball  is  dangerous. 
With  the  detonating  compounds  which  the  inven¬ 
tors  bring  forward,  power  would  be  even  lost : 
their  explosion  is  instantaneous,  and  their  effect 
is  seen  more  upon  the  gun  than  on  the  missile. 
By  the  substitution  of  chlorate  of  potash  for  nitre, 
a  terrific  compound  is  formed;  every  soul  perished 
at  the  first  manufactory  it  was  attempted  in  ; 
sufficient,  however,  was  afterwards  made  for  trial ; 
eight  pounds  were  fired  in  a  gun,  the  ball  was 
projected  600  yards  (with  gunpowder  it  would 
have  gone  1,200),  and  the  gun  was  rent  to  pieces. 
It  was  suggested  that  shells  might  be  advan¬ 
tageously  charged  with  it,  the  power  being  very 
greatly  increased ;  but  when  the  proposer,  an 
eminent  chemist,  after  proving  experimentally 
the  increased  destructive  effect,  pointed  out  the 
spontaneous  ignition  and  the  dangers  of  the  manu¬ 
facture,  the  officers  to  whom  it  was  referred  ex¬ 
pressed  their  surprise,  that  anything  so  clearly 
impracticable  should  have  been  presented  by  a 
chemist. 

There  is  another  explosive  compound,  the 
chloride  of  nitrogen,  made  by  inverting  a  jar  of 
chlorine  gas  in  a  strong  solution  of  muriate  of 
ammonia,  at  100  deg.  Fahrenheit ;  the  chlorine 
is  absorbed,  and  an  oily  liquid  collects  at  the 
bottom  ;  this,  from  experiments,  would  appear  to 
be  400  times  the  strength  of  gunpowder ;  but  even 
if  that  extreme  facility  of  decomposition,  which 
nearly  deprived  its  discoverer,  Sir  H.  Davy,  of  his 
eye,  and  which  the  recent  accident  to  Professor 
Ryan  proves  we  have  as  yet  no  means  of  guarding 
against— if  even  that  could  be  overcome,  the  ball 
would  not  be  projected  one  yard  further.  If 
additional  power  could  do  it,  we  have  an  unlimited 
supply  in  gunpowder.  The  fulminates  are  clearly 
useless ;  their  explosive  action,  like  that  of  the 
chlorate  gunpowder,  would  tend  but  to  shatter 
the  gun ;  and  as  Captain  Warner’s  experiments 
are  so  expensive,  it  is  probably  on  one  of  them  he 
has  been  engaged. 

Had  Captain  Warner  been  acquainted  with 
these  facts,  he  would  not  probably  have  continued 
to  assert  that  he  had  discovered  any  such  power¬ 
ful  engine  of  destruction.  The  philanthropist 
might  shudder  at  the  idea  that,  armed  with  such 
means,  a  man  could,  at  the  dead  of  night,  destroy 
a  city,  with  its  thousands  or  millions  of  unsus¬ 
pecting  inhabitants;  but  chemistry  knows  no  such 
power,  nor  have  the  researches  of  our  professors  at 
all  pointed  out  that  such  could  exist.  Lord  Ingestrie, 
who  brought  forward  Captain  Warner’s  Invention, 
and  in  distinct  terms  pledged  himself  to  its  value, 
was  on  a  former  occasion  sufficiently  inconsiderate 
to  give  a  certificate  to  John  St.  John  Long,  that 
he  had  seen  him  extract  pure  mercury  from  the 
living,  but  probably  brainless,  skull  of  one  of  his 
patients  ;  and  our  readers  may  remember  an  in¬ 
ventor,  calling  himself  the  Duke  of  Normandy, 
who  claimed  the  possession  of  a  power  which 
annihilated  all  space.  By  some  chance  his  experi¬ 
ments  were  tried  at  Woolwich,  and  not  one  suc¬ 
ceeded;  his  income  was  limited,  but  still,  though 
ruin  stared  him  in  the  face,  this  inventor  went  on 
in  his  wild  search  for  this  power.  Mr.  Fulton, 
during  the  time  of  Pitt,  devised  a  plan  to  destroy 
vessels  at  sea,  and  so  plausible  appeared  his  in¬ 
vention,  that  government  at  a  great  expense  tried 
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it.  He  succeeded  when  experimentalising  before 
the  officers  of  his  own  nation,  but,  though  the  idea 
of  a  submarine  boat,  and  the  exploding  case  of 
gunpowder  to  fire  by  watchwork,  would  appear 
practicable,  in  every  instance  before  the  enemy 
he  failed ;  the  great  difficulty  being  to  get  unper¬ 
ceived  to  the  vessel,  as  the  sailors  Avould  of  course 
be  obliged  to  come  occasionally  to  the  surface  to 
see  if  they  were  on  the  right  track. 

The  debate  in  the  House  of  Commons  divested 
the  experiment  at  Brighton  of  the  slightest  in¬ 
terest  ;  the  vessel  was  dragged  on  to  the  shell  as 
it  floated  down  the  tow  lines ;  and  it  would  have 
been  equally  as  easy,  and  quite  as  satisfactory, 
had  he  blown  her  up  with  a  fusee  attached  to  a 
barrel  of  powder.  But  on  one  point  we  must 
congratulate  Captain  Warner ;  his  powerful  in¬ 
terest  has  thrust  him  upon  the  government,  which 
is  generally  extremely  summary  in  rejecting 
adventurers; — he  is  forced  upon  them.  Out 
of  a  hundred  things  which  are  monthly  sug¬ 
gested,  ninety  are  clearly  impracticable,  and,  of 
the  other  ten,  eight  have  been  probably  before 
tried  and  failed  ;  and  how  can  the  remaining  two 
be  expected  to  receive  a  fair  consideration  ?  It 
is  found  that,  in  criminal  cases,  three  or  four 
successive  verdicts  of  guilty  render  the  next 
prisoner’s  chance  of  escape  but  small,  and  ninety- 
eight  inventors  being  humbugs,  the  other  two  are 
too  often  classed  with  them.  We  remember  a 
case,  where  an  invention  of  great  importance  was 
submitted  to  the  Admiralty.  After  an  inspection 
of  the  drawings,  the  inventor  retired  to  an  adjoin¬ 
ing  room,  and  must,  we  believe,  plead  guilty  to 
the  overhearing  of  the  private  conversation  be¬ 
tween  one  of  their  lordships  and  his  secretary. 

“  This,”  said  the  zealous  servant  of  the  public, 

“  is  likely  to  be  a  troublesome  fellow  ;  you  must 
get  rid  of  him  quietly,  or  he  will  bother  us  dread¬ 
fully.”  The  secretary  appeared  before  the  ex¬ 
pectant,  full  of  assurances  of  the  consideration  his 
invention  should  receive,  complimenting  him  upon 
his  ingenuity,  and  gracefully  bowing  him  to  the 
door,  with  a  promise  that  he  should  soon  hear 
from  him.  The  inventor  did  in  this  case  hear, 
but  it  was  five  years  after,  and  his  invention  had 
in  the  meantime  been  adopted  in  the  merchant 
vessels.  The  fear  of  being  anticipated  preventing 
the  speculator  from  consultation  with  those  who 
could  have  instructed  him  upon  the  probable 
absurdity  of  the  plan  he  proposes,  he  submits  his 
drawings ;  as  a  matter  of  course,  they  are  civilly 
declined,  and  he  indignantly  publishes  his  neg¬ 
lect.  Other  inventors  sympathise  with  him,  and 
the  scientific  man,  who  is  really  wronged,  shrinks 
back  in  silence,  almost  fearing  lest,  surrounded 
and  mixed  up  with  these  unthinking  fools,  he  may 
have  even  imbibed  their  wild  ideas ;  hence  im¬ 
provements  emanate  but  from  officers. 

The  records  of  the  Select  Committee  are  full  of 
inventions,  scarcely  one  of  which  required  even  a 
trial  to  prove  its  applicability.  We  remember 
one  submitted  by  an  extremely  clever  gun-maker; 
it  was  a  musket,  in  which  the  fire  communicated 
to  several  cartridges ;  a  soldier  could  thus,  with 
once  pulling  the  trigger,  fire  seven  times  without 
reloading  or  even  removing  the  gun  from  his  aim  ; 
a  hundred  soldiers  could  thus  deal  destruction 
upon  an  advancing  column.  The  theory  appears 
good,  but  apply  even  for  a  moment  the  chances 
ot  actual  warfare :  by  case  or  cannister  shot, 
twenty  of  these,  after  the  first  shot,  fall  dead  or 
wounded;  their  guns  fall  from  their  hands,  dis¬ 
charging  their  contents  amidst  their  own  ranks, 
each  man  as  ,  he  falls  adding  to  the  confusion. 
(l .  ou  musV’  said  the  good-natured  inventor, 
issue  a  standing  order  that  each  soldier,  when 
dying,  should  stick  his  musket  into  the  ground.” 
A  hundred  more  such  instances  could  be  adduced. 

I  he  working  of  the  present  system  is  to  confine 
all  impiovements  to  officers,  for  they  have  alone 
the  oppoitunity  of  trying  them.  In  the  percus¬ 
sion  shells,  a  missile  to  which  the  authorities 
directed  considerable  attention,  this  was  parti¬ 
cularly  marked.  Lord  Vivian  requested  every 
scientific  person  whom  he  met  to  invent  a  shell 
which  should  explode  ou  striking,  requiring  for 
this  purpose  no  fuse,  a  constant  source  of  annoy¬ 
ance  and  failure,  and  offering  every  facility  for 
trial  the  Board  of  Ordnance  could  give,  A  host 


of  adventurers  came  forward ;  the  wildest  theories 
were  tried.  The  soi-distant  Duke  of  Normandy 
stood  conspicuous  :  with  a  box,  about  four  feet 
square,  he  offered  to  blow  down  a  mound,  1,300 
feet  long  and  200  broad,  into  which  a  cannon-ball 
could  not  enter  three  feet.  He  could  explode  the 
box  at  a  given  moment ;  the  time  passed ;  the  sol¬ 
diers  fired  it  with  a  fusee,  and  instead  of  dis¬ 
placing  the  mound,  the  earth  around  was  barely 
displaced.  He  had  invented  a  musket-ball  which 
set  fire  on  striking,  and  he  came  provided  with  a 
figure  filled  with  combustibles ;  shot  after  shot 
was  fired  into  it,  but  with  no  effect.  The  Duke 
advanced  with  a  cigar,  but  the  figure  appeared 
incombustible ;  by  means,  however,  of  some 
straw,  it  was  at  last  fired,  and  a  discharge  of 
squibs  and  two  small  rockets  followed.  But,  as 
if  to  crown  his  misfortunes,  he  had  invented  a 
percussion  shell — it  exploded  at  the  mouth  of  the 
gun.  It  was  evident  during  the  loading  that  it 
could  by  no  possibility  succeed. 

Sir  George  Murray  came  into  office,  and  the 
facilities  for  trial  were  at  once  closed.  Finding 
themselves  classed  with  ignorant  adventurers, 
most  of  the  scientific  persons  had  before  with¬ 
drawn.  Should  it  for  a  moment  be  now  urged, 
that  some  latitude  should  be  allowed  for  the  trial 
of  experiments,  which,  requiring  guns  and  trained 
men,  could  be  tried  by  government  at  an  expense 
so  trifling  as  to  be  undeserving  of  notice,  but  by 
an  individual  who  would  require  to  purchase  all 
that  government  have,  at  one  of  a  ruinous  nature, 
this  result  is  appealed  to.  We  did,  says  Sir 
George  Murray,  and  see  how  it  acted ;  failure 
succeeded  failure  ;  every  fool  seized  this  opportu¬ 
nity  of  obtaining  notoriety,  and  of  course  all  failed ; 
and  if  any  of  those  who,  at  the  solicitation  of  Lord 
Vivian,  had  engaged  in  these  dangerous  experi¬ 
ments,  and  whose  shells  having  in  some  instances 
succeeded,  had  showed,  that  by  perseverance, 
without  which,  success,  save  by  accident,  is 
never  obtained,  they  could  probably  have  suc¬ 
ceeded  ;  they  are  classed  with  these  adventurers, 
their  applications  are  refused,  complain  for  a 
moment  of  the  injustice,  urge  the  absence  of  a 
trial,  adduce  the  authority  of  chemists,  that  the 
failure  after  success  would  not  involve  the  prin¬ 
ciple,  which  before  being  given  up  would  require 
several  more  trials,  for  which  the  men,  gun,  and 
grounds,  if  not  ammunition,  might  be  at  least 
spared.  “  Give  but  this  trial,”  and  immediately 
a  host  of  Normandys  spring  up  yelling,  “  we  also 
have  not  had  a  trial,”  and  amidst  their  yells  the 
voice  of  truth  is  stifled.  It  is  an  evil  against 
which  we  have  no  cure. 

A  letter  was  lately  published  in  the  Times  by 
some  one,  offering  to  destroy  a  barge  for  £110,  to 
which  he  required  a  tow-line  to  be  attached ;  con¬ 
versation  with  a  sensible  person  would  have 
shown  him,  that  he  could  no  more  expect  an  enemy 
to  allow  him  to  attach  a  line  than  to  introduce  a 
a  fusee  in  their  powder  magazine,  and  if  with  a 
chemist,  his  means  of  destroying  the  vessel  would 
have  probably  equally  proved  inapplicable.  The 
chloride  of  nitrogen  is  the  compound  which  the 
friends  of  these  adventurers  point  out  as  likely 
to  have  been  by  them  rendered  manageable.  On 
the  grounds  that  ‘‘fools  rush  in  where  angels  fear 
to  tread,”  we  really  believe  that  this  compound 
is  by  some  really  considered  applicable  ;  to  them 
this  extract  from  the  letter  of  Sir  H.  Davy,  its 
discoverer,  while  engaged  in  experiments,  most 
carefully  conducted,  may  prove  a  warning.  If,  in 
the  hands  of  this  great  chemist,  it  was  unmanage¬ 
able,  if  more  lately  another  chemist  had  his  arm 
fractured,  what  fate  could  one  unskilled  in  manipu¬ 
lation  expect  ?  “  I  attempted,”  said  Sir  H.  Davy, 
“  to  collect  the  products  of  the  explosion  of  the 
new  substance  by  applying  the  heat  of  a  spirit 
lamp  to  a  globule  of  it  confined  in  a  curved  glass 
tube  over  water :  a  little  gas  was  at  first  extri¬ 
cated,  but  long  before  the  water  had  attained  the 
temperature  of  ebullition,  a  violent  flash  of  light 
was  perceived,  with  a  sharp  report.  The  tube  and 
glass  were  broken  into  small  fragments,  and  I  re¬ 
ceived  a  severe  wound  in  the  transparent  cornea 
of  the  eye,  which  has  produced  a  considerable 
inflammation  of  the  eye,  and  obliges  me  to  make  this 
communication  by  an  amanuensis.  This  experiment 
proves  what  extreme  caution  is  necessary  in  opera¬ 


ting  on  this  substance,  for  the  quantity  I  used  was 
scarcely  as  large  as  a  grain  of  mustard  seed.” 
But,  as  we  have  before  explained,  for  any  purpose 
of  projecting,  these  compounds  are  useless  ;  they 
would  in  every  case  destroy  the  gun,  besides 
throwing  the  ball  but  a  short  distance. 

When  Captain  Warner  speaks  of  his  six-mile 
range,  for  which  he  required  but  a  two-pounder, 
he  states  a  physical  impossibility  in  the  present 
state  of  chemical  science;  and  Captain  Warner  is 
certainly  not  one  in  whom  any  reasonable  hope 
could  be  indulged,  that  by  his  knowledge  any  ad¬ 
vance  will  be  made.  By  the  use  of  the  fulmi¬ 
nates,  nothing  would  be  gained,  for  with  com¬ 
pounds  so  loosely  held  together  there  appears  no 
certainty  ;  they  are  all  liable  to  spontaneous  de¬ 
composition.  The  fulminate  of  mercury  was  con¬ 
sidered  safe  while  mixed  with  spirit  of  wine,  yet 
while  in  this  state  it  exploded,  and  Mr.  Hennell, 
of  the  Apothecaries’  Hall,  was  destroyed  by  it. 
Mr.  Eley,  the  inventor  of  the  wire  cartridges, 
who  had  repeatedly  mixed  his  fulminate  of  mer¬ 
cury,  perished  from  the  explosion  of  a  pound  of 
this  highly  dangerous  composition.  A  French 
vessel,  fitted,  during  the  French  war,  with  some 
new  detonating  compounds,  was  never  heard  of 
after  it  sailed  from  Toulon.  The  large  gun  made 
for  Mehemet  Ali,  requiring  a  charge  of  401bs., 
and  throwing  a  ball  of  480  lbs.,  is  considered  too 
dangerous  to  use.  Rockets  of  lOOlbs.  are  not 
found  to  move  one  yard.  There  appears  to  be  a 
limit  to  destructive  powers,  and  we  have  reason 
to  thank  Heaven  it  is  so.  The  service  may  be 
improved,  rockets  may  eventually  be  made 
to  go  straight;  shells  may  be  made  percussioned, 
and  a  greater  precision  given  to  cannon-firing. 
It  is  possible,  by  the  introduction  of  the  pa¬ 
tent  principle  of  Mr.  Harding’s  new  gun, 
which  has  given  so  great  an  increase  to  the 
power  of  sporting  guns,  we  may  improve  that 
of  the  cannon ;  but  these,  if  effected,  would  be 
but  a  slight  step  to  realizing  the  theories  of  War¬ 
ner  or  of  Normandy.  The  evil  they  cause,  and  that 
is  a  serious  though  unavoidable  one,  is  that  scien¬ 
tific  characters  are  debarred  from  the  ground  these 
enthusiasts  claim  as  their  own.  Every  application 
for  experiment  is  now  refused  at  Woolwich, 
because  ninety-eight  out  of  a  hundred  applicants 
prove  to  be  ignorant  adventurers. 

Since  writing  the  above,  Captain  Warner  has 
addressed  a  letter  offering  to  destroy  a  vessel  at 
five  miles,  if  guaranteed  £300,040  by  the  govern¬ 
ment.  We  think  the  offer  might  be  safely  accepted. 
We  firmly  believe  it  to  be  beyond  the  range  of 
possibility.  The  gentleman  who  amused  us  last 
year  with  a  promise  of  navigating  the  air,  was 
quite  as  loud  and  quite  as  bold  in  his  assertions  as 
is  Capt.  Warner .—Politechnic  Magazine. 


Ethnology. — A  tract  has  been  published  by  M. 
d'Omalius  d'Halloy  “  Sur  les  Races  Hnmaines,” 
of  which  the  following  is  the  account  given  by 
the  author  when  presenting  it  to  the  Academy  of 
Sciences.  He  states  that  he  had  endeavoured  to 
show,  that  in  classing  the  modifications  of  the 
human  race,  the  natural  characters,  such  as  form 
and  colour,  ought  to  take  the  precedence  of  lan¬ 
guage,  historical  filiation,  and  other  social  con¬ 
siderations.  He  then  points  out  that  the  appli¬ 
cation  of  this  principle  leads  him  to  remove  the 
Hindoos  and  Abyssinians  from  the  whites,  and 
to  add  them  to  the  brown  races,  which  thus  be¬ 
come  composed  of  three  geographical  groups, 
separated  respectively  by  the  Sea  of  Oman  and  the 
Gulf  of  Bengal.  He  concludes  with  remarking 
upon  the  constantly  progressive  development  of 
the  whiter  varieties  of  the  human  race,  whilst  the 
coloured  races,  and  also  the  least  fair  of  the  white 
race,  are  stationary  or  retrograde ;  whence  it  may 
be  said,  that  notwithstanding  the  stability  which 
now  characterises  organic  nature,  there  is  yet  in 
progress  a  phenomenon  of  a  like  kind  with  that 
which  is  revealed  to  us  in  the  palaeontological 
study  of  the  terrestrial  globe,  which  exhibits  the 
successive  appearance  of  species  more  and  more 
perfect;  fish  having  preceded  reptiles,  reptiles  the 
didelphous  mammalia,  and  these  latter  the  mono- 
delphous ;  man  having  come  last,  to  crown  the 
series.— Polyteehnie  Review. 
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The  intellectual  qualifications  -which  raise  man 
far  above  all  other  animals,  have  never  been  more 
industriously  exercised  than  in  perfecting  the  art  of 
war ;  so  that  -whilst  the  lion  and  the  tiger  are  still 
obliged  to  meet  their  enemies  at  close  quarters, 
and  savages  by  their  rude  missiles  scarcely  gain 
a  point  in  civilization,  -we,  of  more  refinement, 
bring  to  the  conflict  every  accessory  of  modern 
science,  and  kill  our  foes  according  to  the  most 
approved  laws  of  mathematics  and  chemistry. 
The  Utopian  may  shrink  from  the  contemplation 
of  so  painful  a  subject ;  the  moralist  may  raise  his 
voice  against  the  justice  of  war ;  but  the  practical 
philosopher  can  see  but  very  little  chance  of  its 
cessation ;  and,  actuated  by  the  very  bestintentions, 
will  endeavour  to  render  warfare  as  terrible  as 
possible,  well  knowing  that  so  soon  as  certain 
death  awaits  two  rival  armies,  princes  must  fight 
their  own  battles  or  wars  must  cease. 

Amongst  the  many  improvements  in  the  art  of 
war,  those  relating  to  missile  weapons,  by  which 
men  are  slaughtered  at  a  distance,  afford  the 
greatest  scope  for  scientific  investigation,  and  are 
of  the  greatest  interest  to  general  readers.  This 
interest,  too,  has  lately  been  enhanced  by  the  re¬ 
sult  of  certain  experiments  tried  by  Captain  War¬ 
ner  ;  experiments  which  have  led  many  persons 
to  suppose  that  some  new  means  of  urging  pro¬ 
jectiles  has  been  discovered,  and  also  some  new 
explosive  compound. 

Such  being  the  state  of  public  feeling  on  this 
interesting  subject,  we  propose  giving  an  account 
of  military  projectiles  in  general,  and  especially 
those  which  are  urged  by  the  ignition  of  explosive 
compounds. 

It  would  be  impossible  justly  to  appreciate  the 
value  of  explosive  compounds,  in  their  particular 
application  to  the  launching  of  projectiles,  with¬ 
out  devoting  some  attention  to  the  means  and 
appliances  generally  had  recourse  to,  anterior  to 
the  period  of  their  introduction.  We  intend,  there¬ 
fore,  to  give  a  slight  sketch  of  the  nature  and 
uses  of  missile  weapons,  commencing  with  remote 
periods  and  continued  to  the  present  time.  As 
much  as  possible  we  will  be  restrained  within  the 
limits  which  bound  the  immediate  subject,  but 
occasionally  those  limits  will  be  found  not  very 
definite,  and  we  shall  be  obliged  to  merge  into 
general  history,  to  speculate  on  the  moral  conse¬ 
quences  of  improved  systems  of  war,  to  notice  varie¬ 
ties  of  defensive  as  well  as  offensive  arms,  to  de¬ 
scribe  occasionally  the  manufacture  of  warlike  im¬ 
plements,  more  particularly  those  to  which  present 
interest  is  attached,  such  as  the  Congreve  rocket 
and  percussion  shell all  this,  and  much  more, 
of  interest  lies  so  near  our  prescribed  bounds,  that 
we  shall  not  hesitate  to  avail  ourselves  of  it, 
merely  because  the  title  of  our  dissertation  may  be 
slightly  violated  thereby. 

Man’s  first  rude  attempts  at  missile  weapons 
were  doubtless  limited  to  the  throwing  of  sticks 
and  stones,  by  the  mere  aid  of  his  hands  ;  acts  in 
which  the  monkey,  the  bear,  and  even  the  seal, 
are  very  successful  emulators.  A  desire  of  more 
successful  aggression  doubtless  soon  suggested  to 
man  the  use  of  projectiles  more  efficient  than 
these.  By  a  very  slight  change  of  form,  the  sim¬ 
ple  stick  would  become  a  javelin,  capable  of  being 
hurled  with  great  force  and  precision.  An  aid 
would  suggest  itself  for  casting  a  stone  by  means 
of  a  fillet  or  band,  subsequently  denominated  the 
sling.  Lastly,  as  involving  a  little  more  of  me¬ 
chanical  contrivance,  would  be  invented  the  bow; 
which  in  process  of  time,  by  subsequent  additions, 
would  become  the  arbalest  or  cross-bow. 

By  the  time  portable  weapons  -would  have  been 
brought  to  the  perfection  just  indicated,  man’s 
increasing  sciences  and  civilization  would  have  led 
him  to  build  cities  and  enclose  them  with  walls. 
Now  would  arise  a  necessity  for  other  projectiles 
of  greater  force,  inasmuch  as  in  the  event  of  war 
these  walls  would  have  to  be  demolished.  The 
transition  from  portable  projectiles  to  these  of  a 


heavier  class  was  obvious  enough;  enormous  jave¬ 
lins  and  darts  were  hurled  by  cross-bows  of  corre¬ 
sponding  size,  termed  catapultas ;  and  engines, 
having  the  sling  for  their  model,  and  hurling  enor¬ 
mous  stones,  were  termed  ballistee. 

This  appears  to  be  the  proper  distinction  between 
the  two  terms,  although,  by  many  persons,  they 
are  spoken  of  as  synonymous.  A  variety  of  war¬ 
like  missile  engines  were  in  use  besides  these,  and 
called  by  the  most  fanciful  names ;  however,  the 
ballista  and  catapult  may  be  considered  as  the 
types  of  all  the  rest ;  except  indeed  those  which 
were  adapted  to  particular  localities  or  extraordi¬ 
nary  occasions,  Avhen  the  number  and  variety  of 
engines  were  only  limited  by  the  engineer’s  con¬ 
structive  skill. 

In  the  prosecution  of  our  subject,  we  shall  first 
describe  the  various  portable  missive  weapons 
which  have  been  used  in  different  nations,  and 
then  direct  our  attention  to  those  of  a  larger  class, 
such  as  would  now  be  denominated  artillery ,  a 
word,  by  the  way,  which  originally  signified 
archery. 

The  first  missive  weapon  we  shall  notice  in 
detail  is  the  javelin  or  dart,  variously  modified, 
and  known  under  several  names. 

The  ancients  were  well  acquainted  with  this 
weapon.  In  the  Scriptures  we  have  frequent 
notice  of  it,  and  every  one  is  aware  how  extensive 
was  its  employment  by  Homer’s  heroes.  In  order 
to  perfect  the  practice  of  this  weapon,  the  ancients 
instituted  javelin  matches,  constituting  a  part  of 
what  the  Romans  called  their  “ jaculations.” 
According  to  Plato*,  there  were  two  sorts  of  jacu¬ 
lations  ;  the  first  he  called  rofyxyv,  and  the 
latter  ury-u. ;  the  Latins  translated  the  first 
word  by  “  sagittatio,”  and  the  second  by  “jacu- 
litio.”  Only  the  latter  would  appear  to  refer  to 
the  throwing  of  javelins,  the  former  term  having 
reference  to  the  action  of  a  bow.  It  would  appear 
that  the  javelin  used  on  horseback  was  about  five 
feet  and  a  half  long,  and  that  the  steel  with  which 
it  was  headed  was  usually  three-sided,  but  some¬ 
times  round.  In  order  to  launch  it  with  greater 
force,  it  was  not  propelled  by  the  unaided  arm, 
but  by  the  assistance  of  a  thong  fastened  to  its 
butt  end. 

Such  was  the  javelin  employed  by  the  Greeks 
and  Romans  on  horseback,  and  for  the  most  part 
in  their  games  :  but  the  Roman  infantry  possessed 
a  much  more  efficient  weapon  of  the  javelin  kind, 
termed  pilum.  Of  these  weapons  every  man  of 
the  legionary  soldiers  carried  two,  which  he  hurled 
against  an  enemy  in  the  charge.  Polybius  men¬ 
tions  that  the  point  of  this  weapon  being  very 
long  and  small,  was  usually  so  bent  at  the  first 
discharge  as  to  be  rendered  useless  afterwards. 
This  was  not  an  imperfection,  but  a  necessary 
quality,  lest  the  enemy  might  use  it  in  their  turn. 
Accordingly,  we  find  that  Marius  was  considered 
to  have  greatly  improved  this  instrument,  when, 
during  the  Cimbrian  war,  he  so  fashioned  it,  that 
on  striking  the  enemy’s  shield,  it  bent  down  at  an 
angle  in  the  part  where  the  wood  and  iron  were 
joined,  thus  becoming  totally  useless  to  the  party 
who  received  it. 

With  every  improvement  that  the  javelin  was 
susceptible  of,  it  never  could  acquire  a  long  range; 
consequently  we  find  that  as  archery  became  de¬ 
veloped,  the  use  of  this  weapon  declined.  Even 
at  the  present  time,  however,  the  javelin  termed 
“  djerecd,”  is  used  with  considerable  effect  by 
certain  oriental  nations,  who  invariably  employ  it 
on  horseback.  It  is  totally  unadapted,  however, 
to  the  nature  of  regular  combinations  and  sys¬ 
tematic  attack. 

Amongst  savage  nations  the  use  of  the  javelin  is 
very  common  ;  but  the  aborigines  of  Australia 
have  a  manner  of  throwing  it  altogether  peculiar 
to  themselves, — not  grasping  it  in  the  middle,  and 
throwing  it  whilst  poised  at  a  balance,  but  pro¬ 
jecting  it  by  means  of  a  stick  applied  to  the  butt 
end.  This  contrivance  accomplishes  a  great  in¬ 
crease  of  range,  but  does  not  contribute  to  the 
accuracy  of  direction.  Compared  with  such  mis¬ 
sive  weapons  as  we  are  now  in  the  habit  of  using, 
the  javelin  does  not  appear  a  very  efficient  wea¬ 
pon  ;  yet  at  short  distances  its  penetrating  force  is 


considerable,  as  is  learned  from  the  act  of  har¬ 
pooning  a  whale — harpoons  being  merely  javelins 
thrown  by  hand. 

These  few  remarks  will  suffice  for  the  javelin, 
and  we  shall  now  proceed  to  treat  of  another  very 
celebrated  missive  weapon  of  antiquity — the 
sling. 

The  force  with  which  a  stone  can  be  thrown  by 
the  unaided  hand  is  altogether  insignificant  in  a 
military  point  of  view ;  several  mechanical  con¬ 
trivances  suggest  themselves,  however,  for  increas¬ 
ing  the  effect.  Amongst  the  most  simple  of  these 
is  a  fillet  of  leather,  or  similar  substance,  broad  in 
the  middle,  and  tapering  away  towards  either  end. 
This  is  the  common  sling,  which  was  used  in  the 
following  manner.  A  stone  or  bullet  being  placed 
on  the  broad  middle  part,  the  two  ends  were 
grasped  in  the  right  hand  ;  then  the  stone  being 
whirled  violently  around  the  head,  and  one  end 
suddenly  slipped,  the  stone  flies  towards  an  object 
with  great  velocity.  The  islands  Majorca,  Mi¬ 
norca,  and  Ivicawere,  it  is  well  known,  called  the 
Balearic  Isles,  on  account  of  the  expertness  to 
which  their  inhabitants  had  attained  in  the  use  of 
this  weapon.  This  dexterity  they  acquired  by 
constant  practice,  being  trained  to  it  from  their 
infancy  ;  their  mothers  placing  their  daily  food  on 
the  top  of  a  pole,  and  giving  them  no  more  than  they 
beat  down  with  stones  from  their  slings.  This  art 
is  in  some  measure  preserved  by  the  Minorquin 
shepherds  at  the  present  day.  The  Romans  had 
slingers  in  their  armies,  for  the  most  part  in¬ 
habitants  of  these  islands.  Diodorus  Siculus  says 
that  they  always  carried  three  slings,  one  of  which 
they  held  in  their  hands,  another  being  tied  round 
their  middle,  and  a  third  round  their  head.  Such 
was  the  violence  with  which,  in  battle,  they  pro¬ 
jected  their  missiles,  that  the  latter  seemed  as 
though  they  were  cast  by  some  military  engine, 
and  no  armour  could  resist  their  stroke.  In  be¬ 
sieging  a  town,  they  wounded  and  drove  the  gar¬ 
rison  from  the  walls,  throwing  with  such  exact¬ 
ness  as  rarely  to  miss  their  mark. 

Slings  never  appear  to  have  been  much  used  by 
the  English,  although  Froissart*  mentions  an  in¬ 
stance  of  their  having  been  used  for  them  by  the 
people  of  Brittany,  in  a  battle  fought  in  that 
province  during  the  reign  of  Philip  de  Valois,  be¬ 
tween  the  troops  of  Walter  de  Mauni,  an  English 
knight,  and  Louis  d’Espagne,  who  commanded 
six  thousand  men,  in  behalf  of  Charles  de  Ivlois, 
then  competitor  with  the  Earl  of  Montfort  for  the 
duchy  of  Brittany.  Froissart  says,  that  what  made 
Louis  lose  the  battle  was,  that  during  the  engage¬ 
ment  the  country  people  came  unexpectedly  and 
assaulted  his  army  with  bullets  and  slings.  Ac¬ 
cording  to  the  same  author,  they  were  also  used 
in  naval  combats.  Slings  were  used  in  1572,  at 
the  siege  of  Sancerre,  by  the  Huguenots,  in  order 
to  save  their  powder.  D’Aubigne,  who  reports 
this  fact,  says  they  were  thence  called  Sancerre 
harquebuses.  With  respect  to  the  range  of  this 
projectile,  it  is  said  that  a  good  slinger  would 
project  a  stone  600  yards;  this  assertion,  however, 
seems  very  doubtful. 

The  bow. — This  weapon,  under  some  shape  or 
other,  was  employed  by  most  nations  of  antiquity, 
but  not  always  as  a  warlike  instrument.  Scarcely 
any  two  nations  have  made  their  bows  exactly 
alike.  The  Scythian  bow,  we  are  told,  was  very 
much  curved,  as  are  the  Turkish,  Persian,  and 
Chinese  bows,  at  the  present  day ;  whilst  the 
celebrated  weapon  of  our  ancestors,  when  un¬ 
strung,  was  nearly  straight.  All  these  bows,  how¬ 
ever,  belong  to  the  same  class,  being  bent  and 
discharged  by  the  hand  alone,  without  the  aid  of 
machinery.  In  process  of  time  a  modification  of 
the  bow  was  invented  :  in  place  of  the  original 
instrument,  a  much  shorter  and  stiffer  bow,  usually 
of  steel,  was  placed  transversely  in  a  stock,  bent 
by  a  lever,  and  discharged  by  a  trigger,  after  the 
manner  of  a  gun.  Bows  of  the  former  type  were 
called  long  bows,  whereas  the  latter  were  denomi¬ 
nated  cross  bows. 

It  is  not  our  intention  to  give  an  elaborate  his¬ 
tory  of  the  bow,  nor  attempt  to  give  the  many 
varieties  which  antiquarian  research  has  disclosed. 
We  shall,  therefore,  do  little  more  than  allude  to 


*  De  Leg.  1,  yiii. 


*Vol.  I.  Chap.  Ixxxy.  p.  304. 
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the  bows  and  archery  of  ancient  times  and  distant 
nations,  and  devote  the  chief  of  our  attention  to 
the  development  of  this  instrument  in  our  own 
land.  We  frequently  read  of  the  bow  in  Scrip¬ 
ture  ;  the  first  passage  in  which  the  use  of  the 
bow  is  inferred,  is  Genesis  xxi.  20,  where  it  is  said 
of  Ishmael,  “  and  God  was  with  the  lad,  and  he 
grew,  and  dwelt  in  the  wilderness,  and  became  an 
archer.”  The  overthrow  of  Saul  was  particularly 
owing  to  the  Philistine  archers  (1  Sam.  xxxi.  3.). 
David,  too,  who  succeeded  him,  bade  them  teach 
the  children  of  Judah  the  use  of  the  bow : 
“behold  it  is  written  in  the  book  of  Jasher,” 
2  Sam.  i.  18. 

The  Greeks  ascribed  the  invention  of  the  bow 
to  Apollo,  by  whom  its  use  was  communicated  to 
the  inhabitants  of  Crete;  hence,  in  latter  ages, 
the  Cretan  archers  were  thought  superior  to  all 
others.  Some,  however,  ascribed  the  invention  to 
Perses,  son  of  Perseus ;  others  to  Scythes,  the  son 
of  Jupiter,  the  progenitor  of  the  Scythians:  all 
these  tales  show  the  antiquity  of  the  instrument* 

The  Grecian  bows  were  usually  made  of  wood, 
but  sometimes  of  horn,  and  frequently  in  either 
case  beautifully  ornamented  with  gold  and  silver; 
the  string  was  generally  made  of  horse  hair,  but 
sometimes  of  twisted  hide,  as  we  read  of  in 
Homer,  whence  the  appellation  re%«. fima.  That 
part  of  the  bow  to  which  the  string  was  fastened, 
the  upper  part,  was  called  being  commonly 

made  of  gold,  and  was  the  last  thing  towards  finish¬ 
ing  the  bow. 


The  bow  was  not  drawn  in  the  same  way  by 
every  nation.  The  ancient  Persians  f  drew  the 
strings  towards  their  ear,  as  is  the  practice  still 
with  the  English.  The  ancient  Greeks,  however, 
drew  the  bow-string  towards  the  breast,  and  repre¬ 
sented  the  fabled  Amazons  as  doing  the  same. 
Every  one  is  conversant  with  the  tradition  of  these 
people  cutting  oif  the  breast  in  order  to  give  faci¬ 
lity  to  drawing  the  bow. 

Until  the  second  Punic  war  the  Romans  had  no 
archers  in  their  armies,  except  those  which  came 
with  their  auxiliary  forces.^  Subsequently  bows 
and  arrows  were  more  employed  by  this  people, 
although,  so  far  as  we  can  learn,  not  by  native 
troops,  but  by  orientals  in  their  pay. 

During  the  reign  of  Clovis,  who  died  514,  the 
French  in  their  armies  made  no  use  of  the  bow,  but 
it  was  employed  during  the  reign  of  Charlemagne, 
who  flourished  in  the  beginning  of  the  eighth  cen¬ 
tury.  This  is  undoubted,  as,  in  an  article  of  the 
C  apitularies  of  that  king,  a  count  is  mentioned 
who  was  directed,  on  conducting  soldiers  to  the 
army,  to  see  they  had  their  proper  arms,  that  is,  a 
lance,  a  buckler,  a  bow,  two  strings,  and  twelve 
arrows.  || 

We  shall  not  trace  the  progress  of  foreign 
archery  any  further,  but  come  to  the  consideration 
of  our  own. 

It  is  certain  that  both  Anglo-Saxons  and  Danes 
were  well  acquainted  with  the  use  of  the  bow,  an 
art  which  they  derived,  without  doubt,  from  Scan¬ 
dinavia.  In  the  account  of  the  games  of  the  heroes 
oi  that  country,  given  by  the  Scalds,  or  Scandi¬ 
navian  poets,  archery  is  frequentlyVnentioned.  II 
would  appear,  however,  that  both  Anglo-Saxons 
and  Danes  used  the  bow  rather  as  an  instrument 
ot  amusement  or  the  chase,  than  a  warlike  wea. 
pon  ;  and  for  its  latter  application  we  are  indebted 
to  the  conquest  of  the  Normans.  In  an  ancient 
manuscript  §  of  the  tenth  century,  there  is  repre 
sented  a  Saxon  bow,  from  which  it  appears  tha 
i  s  construction  was  not  at  all  adapted  to  rende. 
it  a  military  weapon  the  string  not  being  fastenec 
to  the  extremities,  but  suffered  to  play  at  som, 
Sett? fffi|mfthem'  Moreover,  its  size  was  alto 

doubt  ttf  h  mere  t0y^  There  is  vel7  little 
doubt  that  the  bow,  as  a  military  weapon,  was  in 

reduced  by  the  Normans  at  the  battle  of  Has 

tings ;  we  know  that  Harold  was  shot  by  an  arrow 


*  See  Potter’s  Arch.  Grac. 
Procopius  de  bello  Persico,  C. 
Potter,  ut  supra. 

II  P.  Daniel. 


§  MS.  Cott.  CRc  .E  ,  iv. 

*1  Strutt’s  Sports  aud  Pastimes,  p.  39. 


no  mention,  however,  is  made  of  archers  on  the 
side  of  the  Saxons. 

Although  we  know  that  archers  tended  very 
materially  to  secure  to  the  Normans  this  memo¬ 
rable  battle,  it  is  not  yet  determined  whether 
they  used  the  long  bow  or  the  arbalest,  otherwise 
called  cross  bow.  Grose,  in  his  Military  Anti¬ 
quities,  states  the  former ;  general  testimony,  how¬ 
ever,  is  in  favour  of  the  latter,  and  there  seems 
collateral  evidence  to  the  same  effect.  We  find 
that  the  English,  at  subsequent  periods,  greatly 
preferred  the  use  of  the  long  bow,  so  that  it  was 
considered  as  a  national  weapon  ;  while  the  cross 
bow  was  much  more  employed  in  France.  Now 
we  may  easily  fancy  the  English  gradually  per¬ 
fecting  the  old  Saxon  instrument,  and  developing 
from  it  the  long  bow,  when  they  would  be  disin¬ 
clined  to  use  a  weapon  introduced  by  the  Nor¬ 
mans,  against  whom  there  long  remained  an  un¬ 
conquerable  aversion. 

The  exact  time  when  shooting  with  the  long 
bow  commenced  is  uncertain,  but  its  use  was  much 
extended  about  1139,  owing  to  a  curious  circum¬ 
stance.  The  second  Lateral  Council*  forbade, 
under  the  penalty  of  an  anathema,  the  use  of  the 
arbalest  or  cross  bow,  as  hateful  to  God,  and  unfit 
to  be  employed  among  Christians.  Pope  Innocent 
III.  confirmed  this  prohibition.  The  reason  of 
this  strange  decree  seems  to  be  the  dangerous  and 
painful  wounds  caused  by  this  weapon  :  but  it 
would  require  the  united  genius  of  many  popes  to 
discover  agreeable  methods  of  putting  soldiers 
hors  de  combat.  This  prohibition  was  observed 
under  the  reign 'of  Louis  the  Young,  and  in  the 
beginning  of  that  of  Philipe  Auguste,  but  after¬ 
wards  no  regard  was  paid  to  it,  neither  in  France 
nor  in  England.  Richard  I.,  despite  Innocent’s 
injunctions,  introduced  the  cross  bow  into  our 
armies,  and  being  subsequently  killed  by  an  arrow 
shot  from  one  of  them  at  the  siege  of  the  castle  of 
Chaluz,  in  Normandy,  his  death  was  considered 
as  a  judgment  from  heaven,  inflicted  on  him  for 
his  impiety.  Notwithstanding  this  example,  the 
cross  bow  still  continued  to  be  much  used  by 
English  troops,  and  in  the  list  of  the  forces  raised 
by  Edward  II.  against  the  Scots,  crossbow-men 
are  enumerated. — Polytechnic  Review  and  Maga¬ 
zine. 


Geology. — At  the  sitting  of  the  French  Aca¬ 
demy  of  Sciences,  on  the  3rd  instant,  a  letter  was 
read  from  M.  Felix  Robert,  which  stated  that  he 
had  found,  in  breaking  a  block  of  marly  lime¬ 
stone  near  Alais  (25  miles  n.w.  of  Nismes),  fossil 
bones  which  he  recognised  as  those  of  man. 
There  is  a  pretty  large  portion  of  a  cranium  where 
an  apophysis  is  perceived,  and  teeth  well  cha¬ 
racterised,  as  molar,  incisive,  and  canine.  The 
rock  which  contains  them  is  a  sedimentary  bed 
about  a  metre  (yard)  in  thickness,  and  of  a  yel¬ 
lowish  colour.  It  rests  upon  other  beds  of  a  very 
compact  limestone,  of  conchoidal  fracture,  in  al¬ 
ternate  strata  of  black  and  white,  and  veined  with 
carbonate  of  lime.  Above  the  whole  is  a  con¬ 
siderable  deposit  ( blanc )  of  rolled  pebbles,  or 
diluvium  ( terrain  de  transport  diluvien).  M. 
Robert  added,  that  M.  Marcel  de  Serres,  and 
several  other  geologists  of  Montpelier,  to  whom 
he  had  shown  the  bones,  had  agreed  with  him  in 
recognising  them  as  the  teeth  and  a  portion  of  the 
cranium  of  a  man.  M.  Moreau  de  Jonnes  ob¬ 
served,  that  at  the  request  of  Cuvier,  he  had 
drawn  up,  twenty  years  ago,  a  detailed  account 
of  a  similar  discovery  made  in  the  Grande  Terre 
district  of  Guadaloupe,  and  that  the  facts  were 
not  favourable  to  the  idea  that  the  fossil  was 
antediluvian.  M.  Elie  de  Beaumont  and  Du- 
frenoy  followed,  and  remarked  that  confidence 
could  not  be  put  in  such  accounts,  for  similar 
statements  had  been  often  made  and  never  es¬ 
tablished. — Polytechnic  Review. 


*  Artem  illam  mortiferam  et  Deo  odibilem 
ballistariorum  et  saggitariorum,  adversas  Chrisli- 
anos  et  Catholicos  exerceri  de  csetero  sub  anathe- 
mate  prohibemus.  Can.  29. 


ACTION  OF  ARSENIC  ON  SHEEP. 

By  M.  Berutti. 

[It  has  been  stated  by  M.  Gasparin,  that  arsenic 
in  large  doses  had  been  successfully  administered 
to  sheep  labouring  under  pleurisy,  and  further, 
that  the  substance  did  not  act  as  a  poison  on 
healthy  cattle  or  sheep.  The  following  are  the 
experiments  and  conclusions  of  M.  Buretti  on 
this  subjeet  : — ] 

On  the  24th  of  January,  1843,  he  took  two 
healthy  sheep,  aged  about  four  months.  To  the 
first  he  gave  eight  grammes  (rather  more  than 
two  drachms)  of  arsenious  acid,  mixed  with 
an  equal  quantity  of  salt;  and  to  the  second 
thirty-two  grammes  of  arsenic  (one  oz.  fourteen 
grains),  without  any  salt.  Two  hours  after,  the 
latter  animal  appeared  dull  aud  indisposed  to 
motion,  lying  down  again  whenever  it  was  made 
to  walk.  Excrement  of  a  pultaceous  nature  and 
dark  colour  was  passed.  In  three  hours  the  belly 
became  tympanitic,  the  animal  appeared  very 
feeble  and  indifferent  to  external  impressions,  and 
was  unable  to  keep  on  its  legs.  It  died  within  the 
four  hours.  From  the  moment  of  taking  the 
poison  it  passed  no  urine,  nor  ate  anything,  nor 
gave  any  indications  of  suffering.  The  first 
animal  also  passed  no  urine,  nor  did  it  eat,  or 
have  any  alvine  evacuation  from  the  first.  It 
preserved  its  natural  liveliness  for  two  or  three 
hours,  after  which  it  became  feeble  and  dull,  and 
lay  down.  At  the  end  of  four  hours  it  had  tetanic 
convulsions,  and  died  very  rapidly.  Thus,  both 
animals  survived  the  poison  about  four  hours, 
there  being  only  a  few  minutes  between  their 
deaths.  After  death  not  the  smallest  material 
lesion  could  be  discovered  in  their  bodies,  except 
that  the  lungs  and  right  side  of  the  heart  were 
loaded  with  dark-coloured  and  fluid  blood.  In 
both,  the  urinary  bladder  was  empty  and  con¬ 
tracted.  A  chemical  analysis  of  the  organs 
showed  the  presence  of  arsenic  throughout  the 
body.  The  entire  absence  of  the  urinary  secre¬ 
tion  fully  confirms  the  observation  of  MM.  Danger 
and  Flandin,  who  have  maintained  that  this 
secretion  is  suspended  in  acute  poisoning  only 
and  not  in  the  chronic.  The  author  next  dis¬ 
cusses  the  action  of  arsenic,  which  he  pronounces 
to  be  depressing  on  the  heart  and  arteries,  and 
should  be  treated  with  stimulants — as  alcohol, 
opium,  &c. — in  various  forms  of  combination.  He 
also  endeavours  to  show  that  arsenic  has  no  action 
on  the  brain,  the  intelligence  having  remained 
entire  up  to  the  moment  of  death,  and  no  morbid 
lesion  being  discoverable  in  that  organ.  In  con¬ 
clusion,  he  says,  “  If  the  discovery  which  M. 
Orfila  believes  he  has  made  of  the  normal  presence 
of  arsenic  in  the  bones  and  other  tissues  of  the 
body  had  been  verified,  we  should  have  had  to 
inquire  what  amount  of  this  substance  may  be 
present  without  being  poisonous,  and  how  a  sub¬ 
stance  naturally  entering  into  the  formation  of  the 
tissues  could  act  as  a  poison  when  presented  to 
the  absorbing  vessels  in  a  much  larger  proportion 
than  what  the  system,  in  its  natural  condition, 
would  refuse  to  take  up ;  but  as  this  supposed 
discovery  has  been  proved  to  be  groundless  by 
the  experiments  of  MM.  Danger  and  Flandin,  I 
will  not  enter  upon  the  subject.” — Edinburgh 
Monthly  Journal. 


Oil  of  Chamomile. — This  oil  is  extracted 
from  the  flowers  of  the  matricaria  chamomilla,  or 
feverfew.  Its  colour  is  deep  blue,  it  is  thick  and 
almost  opaque.  Its  smell  resembles  that  of  the  plant 
from  which  it  is  obtained,  and  its  taste  is  aromatic. 
"When  left  exposed  to  the  air,  it  becomes  brown 
and  unctuous.  Nitric  acid  dissolves  it,  assuming  a 
brown  colour,  and  water  throtvs  down  from  the 
solution  a  resin  having  the  smell  of  musk.  Sasse 
affirms,  that  if  it  be  mixed  with  sulphuric  acid  and 
then  with  water,  it  burns  with  an  exp'osirn 
The  anthemis  nobilis,  arnica  montana  and  ank 
illm  millefolium  yield  also  blue-coloured  oils. 
But  it  has  not  been  ascertained  how  far  they 
agree  with  the  oil  of  chamomile  in  their  che 
rasters. 
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Mr.  Savory,  Vice-President,  in  the  Chair. 

A  communication  from  Mr.  Calvert,  of  Paris,  on 
the  solubility  of  lead  in  water,  was  read. 

Mr.  Calvert  stated  that  if  portions  of  sheet-lead 
free  from  oxide  be  placed  in  two  stoppered-bottles, 
one  of  which  contains  recently  distilled  wrater, 
and  the  other  common  water — the  water  of  the 
Seine,  for  example — the  lead  of  the  first  bottle 
will  soon  become  tarnished  and  covered  with  a 
white  layer,  consisting  probably  of  carbonate  of 
lead,  whilst  the  metal  in  the  second  bottle  will 
not  undergo  the  action  of  the  water,  and  of  the  solid 
and  gaseous  substances  contained  in  it,  till  after  a 
much  longer  lapse  of  time.  Besides,  the  distilled 
water  will  assume  a  milky  appearance  in  a  few 
minutes,  and  will  contain  a  considerable  portion 
of  lead  after  some  hours,  whilst  ordinary  water 
will  remain  perfectly  limpid,  and  will  present  a 
colour  scarcely  perceptible  on  the  addition  of  hy- 
drosulphuric  acid  after  the  same  lapse  of  time. 
These  facts  will  become  more  interesting  when 
we  are  capable  of  ascertaining  the  entire  influence 
which  salts  dissolved  in  water  exercise  in  the  non¬ 
alteration  of  lead  by  water.  The  action  of  the 
salts  is  so  great,  that  Seine  water  and  well-water 
never  contain  so  many  soluble  and  insoluble  com¬ 
pounds  of  lead  as  distilled  water.  Having  placed, 
about  a  year  ago,  some  well-cleansed  portions  of 
lead  in  stoppered  bottles,  and  having  filled  these 
bottles  with  recently  distilled  water,  with  aerated 
distilled  water,  with  Seine  water,  and  lastly  with 
waters  from  several  wells  and  springs  in  Paris, 
they  presented  the  following  results  : — A  few  days 
ago,  after  employing  sulphuretted  hydrogen,  the  dis¬ 
tilled  water  and  aerated  distilled  water  presented 
an  intensely  black  colour  of  sulphuret  of  lead, 
whilst  the  Seine  and  the  spring  waters  pre¬ 
sented  but  a  very  light  tint.  The  distilled 
water  which  was  employed  was  quite  free 
from  hydrochloric  acid  ;  it  was  obtained  from  an 
alembic  which  continues  in  action  for  sixteen 
hours,  without  its  being  necessary  to  renew  the 
water,  and  it  is  well  known  that  hydrochloric  acid 
is  not  formed  until  the  termination  of  the  operation, 
when  the  chloride  of  magnesium  becoming  de¬ 
posited  on  the  sides  of  the  still,  is  decomposed  into 
magnesia  and  hydrochloric  acid.  That  common 
water  should  retain  less  of  the  lead  salts  is  not 
surprising,  because  it  may  be  admitted,  that  con¬ 
taining  soluble  sulphates,  carbonates,  and  chlo¬ 
rides,  insoluble  salts  of  lead  are  produced,  to 
■which  some  sulphur  may  be  united,  formed  by 
the  action  of  the  organic  matters  on  the  sulphates, 
and  the  insoluble  salts  so  deposited  on  the  surface 
of  the  metal,  might  prevent  the  ulterior  action  of 
the  liquid  on  it.  Mr.  Calvert  also  remarked  a  con¬ 
siderable  difference  in  the  quantity  of  sulphuret  of 
lead  formed  in  river-water  and  spring-water, 
when  tested  with  sulphuretted  hydrogen,  which 
induced  him  to  think  that  the  nature  and  quantity 
of  the  salts  contained  in  the  waters  exert  con¬ 
siderable  influence  on  the  proportion  of  lead  which 
the  waters  are  capable  of  dissolving  ;  he  is  satisfied 
that  the  action  of  water  on  lead  depends  princi¬ 
pally  on  the  quantity  of  salts  it  contains,  and  like¬ 
wise,  that  there  must  exist  a  ratio  between  the 
quantities  of  salt  and  of  water,  in  order  that  the 
action  of  the  latter  may  be  at  the  minimum,  so 
that  there  is  a  limit  where  the  water  containing 
determinate  proportions  of  salt  of  the  same  nature, 
or  of  different  composition,  must  exert  its  mini¬ 
mum  effect ;  thus  these  limits  and  relations  being 
once  passed,  or  fallen  short  of,  the  action  of  the 
water  increases,  and  it  is  capable  of  becoming 
charged  in  greater  quantity  with  soluble  com¬ 
pounds  of  lead.  Mr.  Calvert,  in  conclusion, 
remarked,  that  the  portions  of  lead  which  had  been 
in  contact  during  a  year  with  distilled  water,  were 
covered  with  a  white  crust,  whilst  the  lead  acted 
on  by  drinkable  waters  presented  a  black  surface. 

Dr.  A.  T.  Thomson  remarked  that,  if  he  had 
been  aware  of  the  nature  of  the  communication 
that  had  just  been  read,  he  would  have  brought 
with  him  several  bottles  which  would  have  illus¬ 
trated,  with  a  few  exceptions,  the  remarks  made 
by  Mr.  Calvert.  He  made  experiments  about  five 


years  ago,  with  respect  to  the  action  of  distilled 
water  on  lead,  and  had  not  found  that  any  car¬ 
bonate  of  lead  was  formed  when  the  bottle  was 
quite  full  of  liquid  ;  if,  however,  the  bottle  was 
only  half  full,  and  contained  a  proportion  of  atmos¬ 
pheric  air,  then  a  carbonate  was  obtained.  He 
(Dr.  A.  T.  Thomson)  could  not  conceive  whence 
the  carbonic  acid  could  be  procured,  in  the 
absence  of  atmospheric  air.  In  some  experiments 
which  he  had  made  with  Thames  water,  he  had 
found  one  side  of  the  metal  present  a  greenish  hue, 
which,  on  examination  under  the  microscope, 
proved  to  be  a  species  of  vegetation.  The  purer 
the  water,  the  greater  its  levity,  and  the  more  easily 
it  was  evaporated,  the  greater  was  the  likelihood  of 
the  formation  of  carbonate  of  lead,  if  it  were  ex¬ 
posed  to  the  air  at  the  same  time.  Water  in 
cisterns  is  not  likely  to  be  affected  by  the  lead, 
unless  the  lid  or  cover  be  lined  with  that  metal, 
and  be  moved  up  and  down  several  times  rather 
briskly,  so  that  the  carbonate  is  shaken  off,  and 
falls  into  the  water  in  the  cistern.  He  (Dr.  A.  T. 
Thomson)  had  seen  a  few  cases  of  colica  picto- 
num  thus  produced,  but  they  were  very  rare.  He 
must  again  repeat,  he  could  not  understand  how  a 
carbonate  of  lead  could  be  formed  in  distilled 
water  without  the  access  of  air. 

Mr.  Redwood  remarked  that  the  author  did  not 
say  decidedly  that  it  was  a  carbonate,  but  that 
there  was  formed  a  white  deposit,  which  he  be¬ 
lieved  to  be  the  carbonate. 

Mr.  Squire  asked  if  the  quantity  of  the  saline 
ingredients  in  the  water  had  been  stated  ? 

Mr.  Redwood  observed  that  the  quantity  was 
not  stated,  but  the  remark  was  made  that  the  pre¬ 
servative  quality  of  water,  as  regards  lead,  appears 
to  depend  on  the  quantity  of  salts  held  in  solution 
in  it. 

Some  observations  on  the  moth,  on  whose  larva 
the  New  Zealand  Sphania  Robertsii  grows,  by 
Jonathan  Pereira,  M.D.,  F.R.S.,  were  then  read. 

Dr.  Pereira  stated  that  in  a  paper,  published 
in  the  second  volume  of  the  Pharmaceutical 
Journal,  on  a  remarkable  Chinese  article  of 
the  Materia  Medica,  called  “  The  summer- 
plant-winter -worm,”  he  noticed  a  production  of  a 
somewhat  similar  nature  from  New  Zealand,  con¬ 
sisting  of  a  fungus,  called  the  Sphceria  Robertsii, 
growing  on  the  larva  of  a  lepidopterous  insect, 
but  he  was  then  unacquainted  with  the  name  of 
the  insect  on  which  it  grew.  Dieffenbach,  in  his 
Travels  in  New  Zealand,  published  last  year, 
suggested  that  it  was  a  species  of  sphinx  which 
feeds  on  the  sweet  potatoe,  but  the  absence  of 
any  spine  or  horn  on  the  last  segment  of  the 
caterpillar  appeared  to  him  (Dr.  Pereira)  to  be  a 
strong  objection  to  this  suggestion  ;  and  he  stated 
that  Mr.  Doubleday,  of  the  British  Museum,  was 
of  opinion  that  the  insect  was  the  Hepialus  vires- 
cens,  the  larva  of  which  appeared  to  be  identical 
with  the  New  Zealand  one.  Through  the  kind¬ 
ness  of  Mr  J.  C.  Freeman,  now  of  Valparaiso, 
Dr.  Pareira  has  recently  obtained  the  insect  in  its 
perfect  or  imago  state,  and  finds  it  is,  as  Mr. 
Doubleday  supposed  it  was,  the  Hepialus  virescens. 
Mr.  Freeman  procured  the  moth  when  at  New 
Zealand,  a  few  months  since,  from  Mr.  Halswell ; 
and  he  says  it  is  the  only  one  that  has  been  pro¬ 
cured.  He  adds,  that  “  the  caterpillar  has  never 
been  seen  alive  with  the  fungus  upon  it,  and  it  is 
only  found  in  the  northern  part  of  the  north 
island  of  New  Zealand.  He  saw  Mr.  Swainson, 
of  New  Zealand,  upon  the  subject.  His  son,  Mr. 
W.  Swainson,  has  been  there,  and  procured  two 
caterpillars,  but  no  moth.  He  endeavoured  to 
get  a  caterpillar  without  the  fungus,  but  without 
success.” 

A  paper  entitled  “  On  the  decomposition  of  the 
chlorides  of  iron,  with  some  remarks  on  their 
preparation,”  by  Mr.  Richard  Phillips,  jun.,  was 
then  read. 

In  the  June  number  of  the  Pharmaceutical 
Journal,  Mr.  Phillips,  jun.,  published  some 
opinions  regarding  the  decomposition  of  iodide  of 
iron;  and  it  then  occurred  to  him,  that  if  his 
views  were  correct,  on  account  of  the  analogy  of 
the  action  between  iodine  and  chlorine,  a  similar 


decomposition  would  occur  in  the  chlorides  of 
iron.  His  object  being  to  prove  that  solutions  of 
the  above  preparations  as  they  become  decom¬ 
posed  become  acid,  it  was  necessary  of  course  to 
employ  some  process  by  which,  during  their  forma¬ 
tion,  no  acid  should  be  present;  Avith  regard  to 
the  protochloride,  he  Avas  unable  to  do  so  by  any 
of  the  usual  methods.  He,  therefore,  substituted 
for  them  one  on  the  principle  proposed  by  Dumas 
for  the  preparation  of  chloride  of  copper ;  namely, 
that  of  mixing  sulphate  of  copper  Avith  chloride 
of  calcium,  evaporating  the  mixture  down  to  dry¬ 
ness,  Avithout  exposure  to  air,  and  redissolving  in 
alcohol  :  the  sulphate  of  lime  formed  being  in¬ 
soluble  in  the  latter,  was  left,  and  the  protochlo¬ 
ride  of  copper  remained  in  solution.  When  this 
process  is  carefully  conducted  it  yields  a  proto¬ 
chloride  but  very  slightly  acid.  With  regard  to 
the  chloride  of  calcium  employed,  it  being  one  of 
the  preparations  of  the  Pharmacopoeia,  he  re¬ 
marks,  that  by  the  process  given  in  the  Pharma¬ 
copoeia  it  is  ordered  to  be  fused,  and  poured  on 
iron  plates.  During  this  operation,  hoAvever, 
hydrochloric  acid  fumes  are  given  out,  and  the 
fused  chloride  of  calcium  is  alkaline  to  turmeric 
paper;  the  decomposition  being,  according  to 
Liebig,  that  a  subchloride  of  calcium  is  formed. 
As,  however,  chloride  of  calcium  loses  the  Avhole 
of  its  water  at  a  temperature  of  about  500”, 
Avithout  decomposition  or  fusion,  it  is,  perhaps, 
better  not  to  employ  a  greater  heat.  He  substi¬ 
tuted,  however,  in  the  preparation  of  the  proto¬ 
chloride  of  iron,  chloride  of  barium  for  the 
chloride  of  calcium,  Avhen,  although  the  same 
decomposition  ensued,  the  sulphate  of  barytes 
formed  being  insoluble  in  Avater,  the  necessity  of 
evaporation  to  dryness  and  use  of  alcohol  was 
done  aAvay  with.  The  per-  or  sesquichloride  of 
iron  for  these  experiments  Avas  prepared  by 
passing  dry  chlorine-gas  over  heated  iron-filings  ; 
great  care,  must,  however,  be  taken  that  not  only 
the  chlorine,  but  the  iron  must  be  perfectly  dry, 
as  if  any  Avater  be  present  it  is  decomposed  and  a 
protochloride  formed. 

Solutions  of  the  above  preparations  Avere  made, 
and  exposed  to  the  action  of  the  air,  in  Avater, 
alcohol,  and  syrup.  In  Avater  they  Avere  readily 
decomposed,  yielding  an  acid  solution  from  the 
formation  of  hydrochloric  acid  (in  the  same  man¬ 
ner  as,  Avhen  iodide  of  iron  is  decomposed,  hydri- 
odic  acid  is  formed)  and  sesquioxide  of  iron  ;  but 
there  was  one  difference  among  them,  viz.,  that 
when  the  protochloride  Avas  decomposed,  it  con¬ 
sisting  of  one  atom  of  chlorine  and  one  atom  of 
iron,  only  one  atom  of  Avater  was  decomposed  to 
form  hydrochloric  acid  and  protoxide  ot  iron  ;  and, 
therefore,  the  oxygen  of  the  air  Avas  necessary  to 
convert  the  latter  into  sesquioxide,  in  Avhich  form 
it  precipitates  ;  whilst  in  the  perchloride,  it  being 
composed  of  an  atom  and  a  half  of  chlorine,  and 
one  atom  of  iron,  an  atom  and  a  half  of  Avater  Avas 
decomposed  to  form  hydrochloric  acid,  and  the 
sesquioxide  of  iron  was  precipitated  without  ex¬ 
posure  to  the  air.  In  alcohol  the  same  decom¬ 
position  occurred,  although  not  so  readily  as  in 
water;  but  in  syrup,  even  when  kept  for  some 
time,  both  preparations  remained  unchanged. 

The  protocldoride  has  not  yet  been  employed 
as  a  medicine,  no  reason,  however  existing  against 
its  use  but  its  ready  decomposition.  Now  as  in 
the  case  of  the  protocarbonate,  a  proto-salt  of 
iron  is  a  most  valuable  medicine,  might  it  not  in 
the  form  of  a  syrup  be  introduced  with  advantage  ? 

It  has  no  very  unpleasant  taste,  and  Avould  not 
require  any  excess  of  acid  to  hold  it  in  solution. 
Mr.  Phillips,  jun.,  has,  therefore,  prepared  a 
sample  of  it  made  by  the  action  of  hydrochloric 
acid  on  iron  filings,  the  solution  being  then  filtered 
and  mixed  Avith  the  syrup.  It  contains  ten  grains 
of  iron  in  a  fluid  ounce,  being  about  one  half  the 
strength  of  the  tincture  of  the  sesquichloride. 

From  Avhat  has  been  stated  of  the  decomposition 
of  the  perchloride,  it  will  be  seen  that  the  excess 
of  acid  noAV  ordered  in  the  tincture  is  absolutely 
necessary  to  hold  the  iron  in  solution ;  as  this, 
however,  has  been  thought  to  be  an  objection  to 
its  use,  might  not  a  syrup  of  it  also  be  employed  ? 

A  sample  of  this  has  been  prepared  by  Mr. 
Phillips,  by  the  action  of  hydrochloric  acid  on  the 
sesquioxide  of  iron,  no  excess  of  acid  being  used. 
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It  is,  like  the  syrup  of  the  protochloride,  one- 
half  the  strength  of  the  tincture.  The  following 
are  the  formulfe : — 


SYRUP  or  PROTOCHLORIDE  OF  IRON. 

Take  of  Iron  turnings  ....  200  grains 
Hydrochloric  acid. .  800  grains 
Sp.  g.  1T6 

Distilled  water  ....  3  fl.oz. 

Syrup .  16  fl.oz. 

To  the  iron  turnings  add  the  water  and  acid 
previously  mixed,  heat  until  all  action  has  ceased; 
filter  the  solution  into  the  syrup.  Mix,  and  keep 
in  a  stoppered  bottle. 


SYRUP  OF  THE  PERCHLORIDE  OF  IRON. 


Take  of  Sesquioxide  of  iron  ....  286  grains 
Hydrochloric  acid  ....  1200  grains 
Sp.  g.  T16. 


Distilled  water  .  2  fl.oz. 

Syrup  .  16  fl.oz. 


Boil  the  sesquioxide  of  iron  with  the  water  and 
acid,  previously  mixed  ;  and  when  dissolved,  mix 
with  the  syrup.  It  is  sometimes,  however,  neces¬ 
sary  to  add,  to  dissolve  the  sesquioxide  of  iron, 
more  acid  than  is  here  mentioned,  from  its  evapo¬ 
ration  by  the  lieat  employed. 

Dr.  A.  T.  Thomson  made  some  observations  on 
the  decomposition  of  iodide  of  iron,  and  recom¬ 
mended  it  to  bekeptin  solution  in  a  bottle  quite  full, 
with  a  coil  of  soft  iron  wire  in  it,  and  hermetically 
sealed.  He  had  some  of  the  solution  which  had 
been  thus  kept  for  several  years,  and  which  was  still 
quite  clear,  and  free  from  decomposition.  He  had 
reason  to  believe  that  in  the  future  Pharmacopoeia, 
the  syrup  of  the  iodide  of  iron  would  be  the 
only  preparation  that  would  be  retained.  If  a 
sufficient  quantity  of  sugar  was  used  in  its  prepa¬ 
ration,  the  iodide  would  not  become  decomposed. 

He  then,  as  professor  of  botany,  presented  his 
report  for  the  past  session,  detailed  his  plan  of 
teaching,  and  announced  the  results  of  the  exami¬ 
nation  for  the  prizes,  the  first  of  which  was 
awarded  to  Mr.  John  Horncastle,  and  the  second 
to  Mr.  Lethbridge.  Certificates  of  merit  were 
granted  to  Messrs.  Huskisson  and  Howden,  jun. 

The  Vice-President  passed  an  eulogy  on  the  late 
President,  Mr.  Payne,  and  announced  the  intention 
of  the  council  to  obtain  some  memorial  of  him  in 
acknowledgment  of  his  services  to  the  society.  In 
furthering  this  object,  he  solicited  the  assistance 
of  the  members  generally. 


October  23. 

Mr.  Morson,  President,  in  the  Chair. 
Abstract  of  a  Lecture  on  the  Anatomy  and 
Varieties  of  the  Officinal  Leech.  By  H. 
Letiieby,  M.  8.,  Lecturer  on  Comparative 
Anatomy  and  Physiology,  at  the  Medical 
School  of  the  London  Hospital. 

After  briefly  referring  to  the  general  divisions 
of  tlie  animal  kingdom,  and  pointing  out  the 
relation  which  the  leech  held  to  other  animals 
the  lecturer  assigned  it  its  position,  showing 
that  it  belonged  to  the  class  annelida,  order, 
suctoria ,  and  that  it  constituted  the  great  family 
hirudinea  of  that  order,  a  family  which  he  fur¬ 
ther  divided  into  seven  genera,  of  which  one  only, 
viz.,  the  sanguisuga,  possessed  the  power  ol 
sucking  ;  it.  could  at  all  times  be  distinguished 
by  its  having  a  yellow  or  oraDge  marginal  band 
running  the  whole  length  of  the  body ;  and  when 
the  abdomen  is  of  a  light  colour,  it  is  invariably 
bounded  by  two  lateral  black  lines.  Leeches 
winch  do  not  possess  one  or  both  of  these  cha¬ 
racters,  should  always  be  rejected.  From  ar 
exami  nation  of  a  great  number  of  leeches,  whicl 
have  been  brought  from  time  to  time  into  this 
maiket,  Dr.  Letheby  believed  that  he  could 

s“ecies,UHzi-arranSement  °f  them  into  sevei 
Species  1.  Sanguisuga  medicinalis,  the  specklec 
f  leech>  lr°m  the  northern  countries 

of  Europe,  such  as  Russia,  Norway,  Sweden 
&c.,  and  which  was  formerly  common  in  ou 
own  country :  it  is  characterised  by  havim 
a  dark  green  back  with  six  longitudina 
orange-coloured  bands,  the  two  intermediate 
of  which  on  each  side  are  marked  at  regula 
intervals  by  black  spots  or  dashes.  The  belk 


or 


has  a  dirty-green  tint,  spotted  more  or  less  with 
black.  This  is  the  most  valued  of  the  species, 
from  its  drawing  a  large  quantity  of  blood 
quickly. 

Species  2.  Sanguisuga  chlorogaster. — A  leech 
which  is  rarely  seen  here,  but  has  been  de¬ 
scribed  by  Brandt  as  occurring  at  St  Peters- 
burgh.  It  has  the  back  of  the  sanguisuga  medi¬ 
cinalis,  but  its  belly  is  of  a  brighter  green  and 
spotted  with  small  red  spots. 

Species  3.  Sanguisuga  officinalis. — The  dark 
green  leech,  from  the  central  and  southern 
countries  of  Europe.  It  has  a  back  like  the 
first,  with  the  dorsal  bands  less  perfectly  de¬ 
veloped,  and  the  dots  upon  the  intermediate 
ones  are  not  so  well  defined.  The  belly  is  of  a 
green,  or  olive-green  colour,  and  unspotted, 
having  merely  the  two  lateral  black  stripes. 
There  are  two  varieties  of  this  leech  found  in 
commerce  ;  one  the  Hambrd'  green ,  which  is  the 
largest  and  best;  it  is  imported  from  Hamburgh, 
and  is  collected  in  the  central  parts  of  Europe  ; 
the  other,  the  Sjmnish  or  French  green ,  is  a 
smaller  and  less  valued  leech  ;  it  is  found  in  all 
the  southern  countries. 

Species  4.  Sanguisuga  intcrrupta. — The  light 
green  or  Gibraltar  leech ;  it  is  collected  in 
Morocco,  and  exported  from  Gibraltar.  The 
back  is  of  a  beautiful  pea  or  grass-green 
colour,  becoming  in  the  smaller  specimens 
olive-green,  and  instead  of  having  the  six  dorsal 
bands  of  the  preceding  varieties,  it  has  only  six 
rows  of  spots,  occurring  at  every  fifth  or  sixth 
ring  ;  the  two  inner  rows  are  yellow,  the  rest 
black,  often  fringed  with  yellow  ;  the  abdomen 
of  a  lighter,  and  sometimes  olive  green,  spotted 
or  unspotted,  but  the  two  lateral  black  bands  are 
always  very  evident.  This  leech  is  common 
with  us,  and  of  a  tolerable  quality. 

Species  5.  S anguisugaberbana. — The  dark  green 
Italian  leech,  scarcely  ever  seen  here  ;  it  has  a 
dark  velvety  green  back,  with  only  two  yellow 
dorsal  bands,  and  these  are  interrupted  at  about 
every  sixth  ring.  It  has  also  a  series  of 
transverse  black  bands. 

Species  6.  Sanguisuga  obscura. — Obscure  ban¬ 
ded  leech  ;  back,  rusty  brown  or  black,  with  the 
bands  scarcely  visible  ;  belly,  greenish,  spotted, 
or  unspotted.  Rare. 

Species  7.  Sanguisuga  marginata. — A  name  I 
propose  for  a  leech  which  is  frequently  seen 
among  the  Spanish,  being  abundant  in  some  of 
the  central  lakes  of  Spain :  it  has  a  black  or 
very  dark  green  back  and  belly,  with  two  yellow 
or  bright  orange  bands,  one  on  each  margin  of 
the  body.  It  is  not  a  good  leech,  biting  slowly 
and  drawing  but  little  blood. 

ANATOMY  OF  THE  LF.ECH. 

The  External  Form  every  one  is  acquainted 
with  ;  the  naturalist  describes  it  as  an  inverte- 
brated,  articulated  animal,  having  a  soft  naked 
body,  composed  of  from  75  to  100  rings,  and  fur¬ 
nished  at  each  extremity  with  a  prehensile 
sucking  disc. 

Tegumentary  System.— Consists  of  an  epiderm, 
which  is  shed  about  every  fifth  day,  and  a 
fibrous  contractile  derm,  in  which  are  arranged 
the  pigment  cells. 

Muscular  System.— -Principally  made  up  of 
three  sets  of  fibres,  thus :  an  external  trans¬ 
verse,  a  middle  oblique,  and  an  inner  well- 
developed  longitudinal  set.  There  is,  moreover, 
a  still  more  internal  transverse  series,  which 
hold  the  viscera  in  their  places.  By  the  actions 
oi  the  three  former  all  the  principal  movements 
aie  effected  :  the  first  elongating  the  body,  the 
second  bending  it  on  either  side,  and  the 
third  shortening  it.  The  muscles  of  the  sucking 
discs  are  radiating  and  circular,  the  action  of 
which  was  described. 

Digestive  System.— Consists  essentially  of  a 
large  capacious  stomach,  divided  into  about  ten 
or  eleven  compartments,  with  their  lateral  coeca, 
the  two  last  of  which  are  prolonged  through  the 
posterior  third  of  the  body.  When  distended, 
thisstomach  will  hold,  in  a.moderately  large  leech, 
about  half-an-ounce,  and  it  completelyfills  the 
vv  hole  interior  of  the  animal*  Besides  the  stomach, 
there  is  a  mouth  armed  with  three  semilunar 


cartilaginous  jaws,  the  circumference  of  which 
is  covered  with  about  eighty  calcareous  teeth, 
arranged  with  their  points  all  directed  inwards. 
By  a  special  set  of  muscles,  which  the  lecturer 
described,  these  jaws  were  made  to  perform  a 
half  rotation,  so  as  to  saw  their  way  through 
the  skin,  making  a  triradiate  wound.  The 
ccsophagus,  is  a  strong  membranous]  pouch  of 
an  oval  form,  capable  of  being  considerably 
dilated  by  a  special  set  of  radiating  muscles,  by 
which  means  a  vacuum  was  created,  and  blood 
drawn  in,  the  circular  fibres  then  contracted  and 
forced  the  contents  into  the  stomach.  The  in¬ 
testine  is  a  narrow  tube  given  off  from  the  last 
compartment  of  the  stomach,  about  the  beginning 
of  the  posterior  third  of  the  body ;  it  passes  back  be¬ 
tween  the  two  coeca,  sometimes  slightly  enlarging 
at  the  posterior  end,  where  it  is  called  the  large 
intestine  or  rectum,  and  terminatinghn  the  anus 
upon  the  upper  surface  of  the  sucking  disc  ;  its 
interior  is  covered  with  folds  (valvulce  con- 
niventes  ). 

The  supplementary  glands  which  the  lecturer 
described  wrere  the  salivary  and  the  hepatic. 

Vascular  system. — Consists  essentially  of  four 
great  trunks,  which  run  from  head  to  tail  ;  one 
dorsal,  a  second  ventral ,  and  two  lateral;  each 
of  these  gave  off  a  number  of  branches  in  its 
course,  those  from  the  two  former  ramifying  prin¬ 
cipally  upon  the  viscera  and  muscles,  and  hence 
might  be  regarded  as  the  systemic  nutritive  ves¬ 
sels,  while  the  lateral  vessels  distribute  their 
branches  almost  entirely  upon  the  skin,  so  that 
they  are  doubtless  respiratory  trunks.  All  these 
are  covered  with  transverse  muscular  fibres,  by 
the  action  of  which  the  blood  is  propelled  in  an 
undulatory  manner  from  one  to  the  other.  Their 
blood  is  red,  and  contains  oval  and  globular 
nucleated  cells,  varying  from  l-4000th  to  1-tiOOOth 
of  an  inch. 

Respiratory  system. — Respiration  is  principally 
performed  by  the  skin,  where  the  blood  of  the 
lateral  vessels  is  brought  into  contact  with  the 
oxygenated  water.  Duges  and  others  have 
described  little  pulmonic  sacs,  which  open  upon 
the  margin  of  every  fifth  ring  of  the  abdomen  ; 
but,  judging  from  their  position,  and  from  their 
being  connected  internally  with  little  looped 
glands  which  lie  in  the  festoons  of  the  lateral 
vessels,  there  can  be  no  question  that  these  are 
are  only  mucous  sacs  placed  there  to  protect  and 
lubricate  the  abdomen. 

Nervous  system  — Consists  of  a  brain  over  the 
gullet,  and  a  chain  of  about  twenty  ganglia 
running  along  the  abdomen :  the  former  gives 
off  the  nerves  of  true  sense ;  it  sends  two  branches 
to  surround  the  oesophagus,  and  unite  it  with 
the  first  ventral  or  sub-oesophageal  ganglion , 
which,  from  its  giving  off  the  nerves  to  the  jaws 
and  mouth, may  be  lookedupon  as  the  analogueof 
the  medulla  oblongata  ;  the  rest  of  the  abdominal 
ganglia  are  analogous  to  the  medulla  spinalis, 
and  preside  over  the  movements  of  the  body. 
The  ganglia  are  interesting  microscopic  objects, 
because  they  show  the  manner  in  which  the 
nerves  form  loops,  and  are  associated  with  the 
nucleated  nervous  cells. 

The  organs  of  sense  are  those  of  sight,  taste,  and 
touch.  The  eyes  are  seen  as  ten  black  spots 
upon  the  upper  surface  of  the  body,  six  being 
situated  upon  the  first  ring,  two  upon  the  third, 
and  the  two  others  upon  the  sixth  ;  they  are 
merely  mullar  shaped  expansions  of  the  optic 
nerves,  covered  posteriorly  with  a  black  pig¬ 
ment,  there  being  no  lens  or  other  focal  appa¬ 
ratus,  so  that  the  leech  cannot  discriminate 
objects,  but  is  merely  endowed  with  the  power 
to  distinguish  light  from  darkness.  The  sense  of 
taste  is  presumed  to  exist,  and  probably  in  the 
mouth. 

Generative  system. — The  leech,  like  the  rest 
of  the  annelida  is  androgenous ,  each  individual 
possessing  both  male  and  female  organs,  but 
notwithstanding  it  is  quite  incapable  of  self¬ 
impregnation  ;  this  duty  requires  the  congress  of 
two  individuals,  by  which  means  the  act  becomes 
reciprocal. 

The  male  organs  consist  of  about  ten  pairsj  of 
testes  arranged  along  the_  abdomen  in  the  inter- 
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spaces  of  the  gastric  coeca  ;  each  testis  gives  off 
a  short  duct,  which  passes  outwards  to  join  along 
tube,  the  vas  deferens;  this  runs  up  one  on  each 
in  a  zigzag  course,  to  form  at  its  termination  a 
convoluted  vesicula  seminalis,  from  which  a 
muscular  tube,  the  ejaculatoris  seminis  passes  to 
enter  a  curved  body,  the  bursa  penis,  which  lies 
between  them,  at  whose  base  there  is  a  glandular 
mass,  the  prostate.  This  bursa  is  muscular,  and 
contains  a  long  vermiform  penis ,  which  is  pro¬ 
truded  at  the  abdominal  surface  of  the  twenty- 
fourth  ring. 

The  female  organs  lie  immediately  beneath  the 
male  ;  they  consist  of  two  ovaria,  a  glandular 
oviduct  and  a  muscular  pyriform  uterus,  which 
opens  externally  five  rings  below  the  penis. 
Hr.  Letheby  then  described  the  manner  in  which 
the  ova  were  deposited,  and  the  cocoons  formed, 
each  of  which  contained  about  six  or  eight  ova, 
which  took  about  six  weeks  to  be  matured,  when 
the  young  escaped.  Occasionally  the  ova  were 
detained  so  long  in  the  uterus  as  to  be  matured 
before  exclusion,  and  then  the  leech  is  looked 
upon,  but  very  improperly,  as  a  yiviparous  ani¬ 
mal.  Reference  was  made  to  the  diseases  of  the 
leech,  and  a  number  of  anatomical  preparations 
and  dissections  placed  on  the  table. 


MEMORANDA. 


Dupuytren’s  Eye  Salve. — Red  oxide  of  mer¬ 
cury,  six  grains ;  sulphate  of  zinc,  ten  grains ; 
lard,  one  ounce.  Mix. 

Earthenware  Varnish. — Flint  glass  and 
soda,  equal  parts.  Mix. 

East  India  Pomatum. — Suet,  seven  pounds ; 
lard,  seven  pounds ;  bees’  wax,  one  pound.  Melt, 
then  add  essence  of  lemon,  four  ounces ;  gum 
benzoin,  three  ounces;  musk,  two  scruples;  oil 
of  cloves,  twenty-five  drops ;  oil  of  rhodium,  ten 
drops.  Mix  well. 

Eau  de  Bouquet. — Scented  honey  water,  one 
pint ;  eau  sans  pareille,  one  pint  and  a  half ;  es¬ 
sence  de  jasmin,  eight  ounces ;  oil  of  cloves, 
three  quarters  of  an  ounce  ;  spirit  of  violets,  four 
ounces  ;  calamus  aromaticus,  four  ounces  ;  laven¬ 
der,  four  ounces  ;  essence  of  neroli,  six  drachms ; 
essence  of  musk  and  ambergris,  one  drachm ; 
spirit,  three  pints.  Mix. 

Farina’s  Eau  de  Cologne. — Spirit,  seventy 
gallons ;  sage,  six  drachms ;  thyme,  six  drachms  ; 
balm  mint,  twelve  ounces ;  spear  mint,  twelve 
ounces ;  calamus  aromaticus,  half  an  ounce ; 
angelica  root,  a  quarter  of  an  ounce ;  petals  of 
roses,  four  ounces ;  violets,  four  ounces ;  lavender 
flowers,  two  ounces ;  orange,  half  an  ounce ; 
wormwood,  one  ounce  ;  nutmegs,  half  an  ounce  ; 
cloves,  half  an  ounce  ;  cassia,  half  an  ounce  ; 
mace,  half  an  ounce  ;  two  sliced  lemons  and  two 
oranges.  Macerate  for  twenty-four  hours,  then 
draw  over  fifty  gallons ;  then  add  essence  of 
lemon,  essence  of  cedrat,  essence  of  balm  mint, 
and  essence  of  lavender,  of  each  one  ounce  and  a 
half ;  essence  of  seeds  of  antlios  and  neroli,  of 
each  half  an  ounce ;  essence  of  jasamin,  one 
ounce ;  essence  of  bergamotte,  twelve  ounces. 
Agitate  for  twelve  days,  then  allow  them  to  rest 
for  a  week,  and  draw  off  the  clear.  If  not  fine, 
filter  through  magnesia. 

Eau  de  Mille  Fleurs. — Spirit  of  wine,  five 
gallons ;  orange  flower  water,  one  gallon  ;  balsam 
of  Peru,  four  ounces ;  essence  of  bergamotte, 
eight  ounces ;  essence  of  musk,  eight  ounces  ; 
essence  of  cloves,  four  ounces  ;  essence  of  neroli, 
four  ounces  ;  essence  of  thyme,  one  ounce.  Mix. 

To  obtain  Pure  Elaine.  —  Olive  oil,  one 
part  ;  alcohol,  nine  parts.  Mix,  and  heat  to  the 
boiling  point  in  a  close  vessel,  then  allow  it  to 
cool,  and  place  it  in  a  freezing  mixture  until  the 
whole  of  the  stearine  is  deposited,  then  decant 
the  clear,  and  distil  off  the  alcohol  in  a  water 
hath,  the  remainder  will  be  pure  elaine.  This 
elaine  or  pure  oil  will  not  freeze  in  frosty  wea¬ 
ther,  and  neither  thickens  nor  corrodes  when  ap¬ 
plied  to  metal. 

Essentia  Odorieeua.  —  Musk,  eleven  grains  ; 
balsam  of  Peru,  eleven  grains  ;  civet  and  oil  of 
cloves,  five  grains ;  oil  of  rhodium,  two  grains ; 
salt  of  tartar,  thirty  grains ;  alcohol,  two  ounces. 


Macerate  for  two  or  three  days,  then  pour  off  the 
clear.  A  beautiful  perfume. 

Dr.  Bally’s  Ferruginous  Lozenges. — Pow¬ 
dered  iron  filings,  sixteen  parts  ;  chocolate  paste, 
sixteen  parts ;  powdered  saffron,  four  parts  ;  mu¬ 
cilage,  sufficient  quantity  to  mix.  Divide  into 
twelve  grain  lozenges,  three  or  four  to  be  taken 
daily. 

Quesneville’s  Ferruginous  Powder- — Bicar¬ 
bonate  of  soda,  four  parts  ;  tartaric  acid,  seven 
parts ;  pure  sulphate  of  iron,  four  parts  ;  sugar, 
eight  parts.  Powder  each  fine,  then  mix,  and 
keep  the  powder  in  a  well  corked  bottle.  Dose  : 
one  spoonful  in  six  or  seven  ounces  of  sweetened 
water. 

Fish  Sauce.  —  Red  wine,  one  gallon;  white 
wine,  three  pints  ;  walnut  catsup,  four  pints ;  an¬ 
chovies,  two  pints ;  spice  to  relish.  Boil,  strain, 
and  bottle. 

Frank’s  Solution  oe  Copaiba,  as  supposed,  is 
copaiba,  one  pound  and  a  half ;  magnesia,  twelve 
ounces.  Triturate  together,  then  add  one  quart 
of  spirit  of  wine ;  filter,  and  add  two  ounces  of 
nitrous  ether.  Keep  closely  corked. 

Frigorific  Mixture.— Phosphate  of  soda,  nine 
parts ;  nitrate  of  ammonia,  six  parts ;  dilute 
nitric  acid,  four  parts.  Mix. 

English  Frontignac. — Sun  raisins,  eighteen 
pounds ;  water,  eighteen  gallons ;  lump  sugar, 
forty  pounds.  Boil  for  two  hours,  then  add  of 
elder  flowers,  one  peck  and  a  half ;  white  tartar, 
four  ounces  ;  spirit  (white),  two  gallons.  Set  the 
bung  loosely  for  fourteen  days,  then  close  tight. 

Bottled  Ginger  Beer.— The  bottles,  and 
nearly  fill  them  with  clear  water,  then  add  white 
sugar,  two  drachms  ;  bicarbonate  of  soda,  thirty- 
five  grains  ;  tincture  or  essence  of  ginger,  two 
drachms ;  sulphuric  acid,  ten  or  twelve  drops. 
Three  to  six  drops  of  essence  of  lemon  improve 
this  article. 

To  gild  Glass  and  Porcelain. — Gold  pow¬ 
der,  two  parts ;  borax,  one  part  ;  turpentine  to 
mix.  Mix,  and  apply  to  the  surface  to  be  gilded 
with  a  camel-hair  pencil ;  when  quite  dry,  heat  it 
in  a  stove  until  the  borax  vitrifies.  Burnish. 

Gowland’s  Lotion. — Blanched  sweet  almonds, 
four  parts  ;  distilled  water,  thirty-two  parts  ; 
bichloride  of  mercury  one  part ;  alcohol,  two 
parts  ;  two  drops  of  atter  of  roses  to  each  six 
ounce  bottle.  Rub  the  almonds  to  a  milk  with 
the  water  ;  strain  through  gauze ;  then  add  the 
other  ingredients. 

Greek  Tincture  for  dying  the  Hair. — 
Nitrate  of  silver,  eleven  parts ;  nitric  acid,  one 
part ;  sap  green,  three  parts  ;  gum  arabic,  one 
part ;  distilled  water,  one  hundred  and  eighty 
parts.  Mix. 

Ointment  to  fromote  the  Growth  of  Hair 
on  Horses. — Resin,'  three  pounds ;  tallow,  three 
pounds  ;  rape  oil,  three  pounds  ;  camphor,  twelve 
ounces  ;  oil  of  rosemary,  one  ounce  ;  mustard 
(flour),  one  pound;  ivory  black,  one  pound. 
Mix. 

Hemmet’s  Tooth  Powder. — Prepared  chalk, 
twenty  parts ;  carbonate  of  magnesia,  twenty 
parts  ;  cream  of  tartar,  four  parts  ;  orris  powder, 
three  parts.  Reduce  to  fine  powder  and  sift 
through  lawn. 

Hydrated  Peroxide  of  Iron  (an  Antidote 
for  Arsenic). — Sulphate  of  iron,  one  thousand 
parts;  sulphuric  acid  (sp.  gr.  P847),  two  hundred 
parts;  water,  four  thousand  parts;  nitric  acid, 
q.  s.  Dissolve  the  sulphate  in  the  water,  add  the 
sulphuric  acid,  aud  heat  the  mixture  to  ebulli¬ 
tion;  then  add  the  nitric  acid  until  all  efferves¬ 
cence  has  ceased,  and  red  fumes  are  no  longer 
produced  on  the  addition  of  more  acid  ;  let  it  cool, 
aud  add  twenty  or  thirty  times  its  weight  of 
water;  then  precipitate  the  iron  by  adding  ammo¬ 
nia  in  excess ;  wash  the  gelatinous  precipitate 
until  the  water  ceases  to  render  barytes  water 
turbid  ;  dry,  and  preserve  it  in  the  gelatinous 
state. 

Hy'drociilorate  of  Morfiiia. — Opium  (cut 
small),  one  pound ;  crystallised  chloride  of  lead, 
two  ounces;  animal  charcoal,  four  ounces;  hy¬ 
drochloric  acid  and  ammonia,  a  sufficient  quan¬ 
tity.  Macerate  the  opium  in  three  pints  of 
distilled  water  twelve  hours ;  then  pound  it,  and 
macerate  with  agitation  for  twelve  hours  more  ; 


then  strain,  and  pour  one  pint  of  fresh  water  on 
the  remainder,  and  repeat  the  operation  with  a 
second  and  third  pint,  or  until  the  water  becomes 
tasteless.  Mix  the  several  liquors,  and  evapo¬ 
rate  to  the  consistence  of  a  syrup  ;  then  add  three 
pints  of  distilled  water,  and  filter;  to  this  add 
gradually  the  chloride  of  lead,  previously  dissolved 
in  two  quarts  of  boiling  water,  until  it  produces 
no  further  precipitation.  Pour  off  the  liquor  and 
wash  the  residue  in  distilled  water ;  mix  the 
liquids  together,  evaporate  and  crystallise.  Wipe 
the  crystals  with  a  cloth,  then  dissolve  them  in  a 
pint  of  warm  distilled  water,  with  two  ounces  of 
the  charcoal,  filter,  evaporate  with  a  gentle  heat, 
and  set  it  aside  to  crystallise.  Precipitate  the 
remainder  of  the  morphia  left  in  the  liquor  with 
the  ammonia,  wash  the  precipitate,  then  add 
sufficient  hydrochloric  acid  to  saturate.  Digest 
with  the  remainder  of  the  charcoal,  and  proceed 
as  before. 


Preparation  of  Hydrochlorate  of  Morphia. 
— M.  Michiels,  of  Antwerp,  advises  the  following 
process  for  preparing  the  hydrochlorate  of 
morphia.  He  obtained,  by  ten  ounces,  more  of 
the  salt  from  50  kilogrammes  of  opium  than  he 
would  have  procured  by  Gregory’s  process.  The 
opium  is  treated  with  a  sufficient  quantity  of  cold 
water  by  the  displacement  method.  The  opium 
having  been  exhausted  and  the  solution  filtered 
clear,  it  is  concentrated  at  a  moderate  heat,  until 
about  eight  quarts  only  remain,  when  a  slight 
excess  of  a  concentrated  solution  of  the  chlo- 
ruret  of  calcium  is  to  be  added.  The  mix¬ 
ture  having  been  heated  at  a  temperature  of 
175°  F.,  and  continually  stirred,  the  carbo¬ 
nate  of  morphia  is  totally  decomposed,  and 
a  white  precipitate  of  meconate  of  lime  takes 
place,  which  can  be  separated  by  filtration.  The 
liquid  is  then  passed  boiling  over  purified  animal 
charcoal ;  then  concentrated,  and  a  large  excess 
of  hydrochloric  acid  added,  by  which  a  confused 
crystallization  of  hydrochlorate  of  morphia  and 
codeine  is  soon  obtained.  The  salt  is  collected, 
and  pressed.  As  it  is  impossible  to  obtain  all  the 
morphia  from  the  syrupy  mother-water  by  a 
second  crystallization,  it  must  be  diluted  with 
water,  and  boiled,  when  the  morphia  may  be  pre¬ 
cipitated  by  ammonia  diluted  with  water.  This 
morphia,  previously  washed,  is  saturated  with 
diluted  hydrochloric  acid,  and  added  to  the  salt 
previously  procured.  The  whole  is  then  decom¬ 
posed  by  ammonia,  which  precipitates  almost 
all  the  morphia,  leaving  the  codeine,  and  some 
morphia  in  the  solution.  The  precipitated  mor¬ 
phia  is  then  saturated  with  diluted  hydrochloric 
acid,  when  the  narcotine  will  be  separated,  unless 
an  excess  of  acid  be  used ;  after  which,  the  liquid 
having  been  filtered,  and  a  large  excess  of  hydro¬ 
chloric  acid  added,  the  morphia  will  speedily 
crystallize.  The  collected  salt  is  submitted  to 
the  press,  and  about  three-fourths  of  a  pure  white 
salt  will  be  obtained.  The  mother-water  is  again 
precipitated  by  ammonia,  as  at  first,  and  the 
same  process  of  crystallization  is  adopted.  This 
may,  now,  be  practised  several  times  in  a 
day,  whereas,  previously,  a  day  was  required  for 
each  crystallization.  If  other  salts  of  morphia 
are  required,  the  solution  of  the  hydrochlorate  must 
be  decomposed  by  diluted  ammonia. 

Pills  of  Extract  of  Aloes. — Extract  of  aloes 
readily  absorbs  moisture  from  the  atmosphere, 
which  renders  it  difficult  to  preserve  in  the  form  of 
pills.  This  inconvenience  may  be  perfectly 
avoided,  according  to  M.  Rottscher,  by  adding  a 
fourth  part  of  carbonate  of  magnesia. 

Analysis  of  Alloys  of  Tin  and  Antimony. 
— Chevalier  and  Lassaigne  have  found  that,  on 
treating  an  alloy  of  these  two  metals  with  muriatic 
acid,  none,  or  only  very  little  antimonuretted 
hydrogen  is  given  off,  while  the  antimony  sepa¬ 
rates  as  a  black  powder.  If,  on  the  contrary, 
the  alloy  is  treated  with  nitric  acid,  the  yellow 
insoluble  mixture  of  oxide  of  tin  and  antimonious 
acid  separated,  ignited  (when  it  becomes  green), 
and  treated  with  sulphuric  acid  and  water,  an 
j  abundant  evolution  of  antimonuretted  hydrogen 
!  gas  takes  place,  which  on  ignition  deposits  large 
i  glittering  films  of  antimony. —  Journ.  de  Chim. 
I  Med.  and  Chem.  Gaz. 


THE  MEDICAL  TIMES 


TDLUMBE’S  GENUINE  ARROW -  ROOT, 

I  from  the  South  Sea  Islands ;  introduced  into  this 
country  by  the  late  lamented  missionary,  Williams,  and 
now  forwarded  by  h:s  Son,  who  Resides  in  the  Islands, 
and  consigned  direct  to  A.  S.  Plumbe,  3,  Ahe-place, 
Great  Alie-street,  Whitechapel.  It  is  recommended,  on 
account  of  its  nutritious  qualities,  by  the  most  eminent 
physicians  in  London,  as  the  testimonials  to  each  packet 
will  show.  It  is  much  approved,  not  only  for  making 
Puddings,  Custards,  Blanc  Mange,  Biscuits,  &c.,  but  in 
cases  of  Indigestion  it  will  be  found  a  most  useful  diet, 
and  is  recommended  as  a  nutritious  as  well  as  a  light 
supper.  Agents  in  town  and  country :  —  Snow,  Pater¬ 
noster-row;  Ford,  Islington;  Griffith,  Goswell-road; 
Mawby,  Aldgate ;  Hopwood,  Wimpole  street ;  Dear, 
Bishopsgate-street ;  Starling,  Islington;  Poulton,  Hack¬ 
ney;  Morgan,  Chelsea;  Weatberley,  Peckham,  <Scc. 
Parry,  Chester;  Slingsby,  Hull ;  Ball  and  Marples,  Liver¬ 
pool  ;  Pearce,  Plymouth;  Ellerby,  Manchester;  Randall, 
Southampton;  Whereat,  Bristol;  Youngman,  Norwich; 
Hopperton,  Edinburgh;  Jackson,  Glasgow;  Clowes; 
Yarmouth;  Close,  Castle  Carey;  Dunn,  Nottingham; 
Poulton,  Reading;  Evans,  Cork;  Smith,  Aberdeen; 
Page,  Nottingham;  Everell  and  Jones,  Whitchurch, 
Neste,  Marlborough  ;  Taylor,  Sheffield  ;  Woodman, 
Aylesbury;  Wood,  Hastings;  J till ,  Cheltenham;  West¬ 
brook,  Northampton,  Dawson,  Dudley  ;  and  others. 

RUPTURES  AND  PROLAPSUS. 

T\7"E  have  lately  been  afforded  an  opportunity  of 

’  ’  inspecting  a  vast  variety  of  these  instruments,  in¬ 
vented  and  made  by  Henry  Colwell,  and  are  enabled 
to  state  that  they  are  constructed  in  a  manner  so 
perfectly  adapted  to  their  numerous  purposes,  yet  with 
such  simplicity  and  lightness,  anu  at  so  moderate  a  price, 
as  to  subserve  tlieir  intended  objects,  and  to  come  within 
the  reach  of  all  classes.  Those  trusses  desigued  for  Pro¬ 
lapsus  Ani  are  admirable  in  their  construction,  and  for  the 
efficiency  with  which  they  perform  their  office  ;  bat  those 
which  areintended  for  Prolapsus  Uteri  are  the  most  per 
feet  instruments  we  have  ever  seen;  they  afford  a  perfect 
support  to  the  descending  uterus,  allow  the  various  mo¬ 
tions  and  positions  of  the  body  to  take  place  with  all  the 
ease  and  freedom  of  nature,  and  are  formed  of  such  ma¬ 
terials  as  protect  the  sufferer  from  inconvenience  and  the 
loathsomeness  of  offensive  odour,  (the  too  common  defects 
of  other  trusses,)  whilst  they  afford  every  facility  to  the 
performance  of  the  necessary  functions  of  the  parts  : 
in  fact,  they  are  the  best  auxiliaries  to  nature  in  these 
cases  which  have  ever  come  under  our  notice,  and  there 
fore  we  feel  it  but  justice  to  recommend  them  to  the 
patronage  of  the  medical  public,  and  to  all  who  are  inter¬ 
ested  in  the  subject. — The  Chemist,  April,  1842. 


WHOLESALE  AGENTS  FOR  THE  NATURAL  VICHY 
WATERS.— ENGLISH  AND  FOREIGN  NATURAL 
MINRR  A  1.  WATERS. 


TJONBONS  DE  COPAHINE,  entirely  void  of 

smell  and  taste.  These  very  elegant  substitutes  to 
the  Copivi  Capsules,  the  efficacy  of  which  has  been  tested 
both  in  Paris  and  London,  and  is  now  indisputable,  as 
can  be  proved  by  the  highest  testimonials,  can  be  ob¬ 
tained  of  the  agent  at  a  price  as  low  as  the  capsules. 

Pastilles  and  Dragees  de  Lactate  de  Fer,  daily  pre¬ 
scribed  in  Paris,  by  Mons.  Fouquier,  ler  Medecin  du 
Roi,and  other  eminent  Physicians,  in  Chlorosis,  Leu 
corrhea,  Debility,  &c. 


Pastilles  de  Vichy,  antacid,  digesive,  stomachic. 


Dragees  Minerales,  for  all  sorts  of  mineral  waters, 


&c.  &c. 


At  E.  H.  DUHAMEL  and  Co.’s  Mineral  YVater  and 
Foreign  Medicine  Warehouse,  No.  7,  Duke-street,  Gros- 
venor-square. 


IMPORTANT  TO  INVALIDS. 
WRIGHT’S  IMPROVED  ENEMA,  OR  DO- 
”  MF.STIC  INSTRUMENT. — The  high  estimation 
in  which  this  Instrument,  is  still  universally  held  both  at 
home  and  abroad,  and  the  justly-merited  encomiums 
which  continue  to  be  passed  upon  it  by  the  public— its 
use  being  strongly  advised  by  the  Faculty  for  the  relief 
of  those  PAINFUL  DISORDERS  OF  THE  STOMACH  AND 

bowels  by  the  aid  of  warm  water  alone — justify  the 
Proprietor  in  offering  it  to  more  extensive  notice,  and 
in  strongly  recommending  it  to  those  hitherto  unac¬ 
quainted  with  the  beneficial  results  which  have  been 
invariably  produced  bv  its  occasional  use.  Its  porta¬ 
bility— the  advantage  of  being  used  without  assistance— 
and  the  extreme  simplicity  of  its  construction,  render  it 
an  invaluable  acquisition  to  the  TRAVF.LLING  IN¬ 
VALID  and  FAMILIES  on  the  CONTINENT;  the 
use  of  this  Instrument  generally  superseding  those 
drastic  Medicines  so  commonly  used  in  this  country, 
which  too  frequently  lay  the  foundation  of  incurable 
disease. 

Printed  particulars  of  the  benefits  to  be  derived  from 
the  judicious  use  of  the  Enema  may  be  had  of  the  Manu¬ 
facturer,  H.  WRIGHT,  18,  London  Road,  Southwark, 
Loudon,  Manufacturer  of  every  kind  of  Truss  for  the 
relief  and  cure  of  Ruptures,  and  also  of  every  descrip¬ 
tion  of  Surgical  Instruments  of  a  superior  quality,  which 
may  be  obtained  of  the  principal  Druggists  in  the  Pro 
vincial  Towns  throughout  the  Kingdom. 


TO  THE  MEMBERS  OF  THE  FACULTY'. 


Manufactory,  No.  2,  Horse  Shoe-court,  32i,Ludgate-hill 
***  Mrs.  Colwell  attends  Ladies. 

JEREMIE’S  SEDATIVE  SOLUTION  OF  OPIUM. 

•  r 

T'HE  great  merit  of  this  Preparation  is  its  peculia 
x  freedom  from  the  noxious  properties  of  Opium,  and 
has  therefore  been  found  available  in  cases  where  other 
forms  have  been  inadmissible,  from  its  not  disturbing 
the  nervous  system.  The  rest  procured  through  its  in¬ 
strumentality  is  divested  of  the  heaviness  and  stupor 
usually  the  effect  of  opium,  and  the  patient,  though 
taking  it  continuously,  is  left  in  free  possession  of  his 
faculties.  It  has  for  several  years  been  supplied  to  the 
H.  C.  Dispensary  by  order  of  the  Medical  Board  of  Ben¬ 
gal,  from  its  being  found  to  meet  Cholera  in  India 
beyond  any  remedy  that  had  been  applied  to  that  fatal 
disease.  Captain  Jeremie,  from  whose  formula  it  is  pre¬ 
pared,  is  well  known  to  scientific  persons  as  the  talented 
improver  of  the  Patna  Opium.  It  will  be  found  not  to 
constipate  the  bowels,  and  to  keep  any  time  in  any  cli¬ 
mate.  It  is  exceedingly  powerful  in  Cougli.  especi¬ 
ally  consumptive  Cough,  wherein  many  have  found  it  a 
great  blessing;  in  Influenza,  Gout,  Tic  Doloreux,  Cho¬ 
lera,  and  Bowel  Complaints,  Rheumatism  and  Cancers, 
in  Accouchements,  and  in  all  cases  where  opium  may  be 
desirable.  The  exceeding  innoxious  properties  of  the 
preparation  have  been  proved  by  infants  a  few  weeks 
old  having  taken  it  without  any  cerebral  disturbance. 
The  testimonials  of  many  talented  gentlemen  of  the 
profession  are  on  the  envelopes  of  the  bottle.  A  few 
only  of  the  names  are  given  here  of  those  who  have  ap¬ 
proved,  viz. — 

Medical  Board  of  Bengal. 

Sir  David  Dixon,  Royal  Naval  Hospital,  Plymouth. 

Dr.  Cookworthy,  Plymouth  Dispensary. 

Dr.  Watson,  Middlesex  Hospital,  London. 

J.  G.  Perry,  Surgeon,  Foundling  Hospital.  London. 

J.  R.  Martin,  Esq.  (late  of  Calcutta),  Grosvenor  Street, 
London. 

Dr.  Rae,  Royal  Hospital,  Chatham. 

Dr.  Jackson,  late  Apothecary  General,  Bengal. 

Du.  Graves,  Mearh  Hospital,  Dublin. 

Sir  Philip  Crampton,  Dublin. 

Dr.  Hannay,  Professor  of  Physic,  Glasgow. 

Dr.  Yonge,  South  Devon  Hospital. 

Dr.  Hingston,  South  Devon  Hospital. 

Prepared  only  by  Francis  Lean,  27,  George  street, 
Plymouth,  and  sold  by  him  in  bulk  for  dispensing,  and 
in  bottles  at  2s  9d,  4s  6d,  and  11s.  all  stamped  with  the 
Government  Stamp,  having  in  the  body  of  it  “  Jeremie’s 
Sed.  Sol,  Dpi.  by  Francis  Lean,”  with  directions  for  use, 
having  his  signature  written  in  red  ink.  without  which 
none  is  genuine.  Sold  also  wholesale  by  Messrs.  Barclay 
and  Sons,  95,  Farringdou  Street,  and  Edward  Winstanley 
and  Son,  7,  Poultry,  London;  Evans  and  Son,  Exeter; 
Bewley,  Sackville-street,  Dublin ;  Scot,  Thompson  and 
Co.,  Calcutta;  Binny,  Madras;  Treacher,  Bombay; 
Menzies  and  Co.,  Jamaica ;  James  Hearle,  Montreal; 
retail  by  all  respectable  Chemists. 


C^HOOLBRED  and  Co.,  34,  Jermyn-street,  St. 

James’s,  beg  to  call  the  attention  of  the  Medical  Pro¬ 
fession  to  their  Patent  Elastic  Bandages  for  Varicose 
Veins,  Weakness  in  the  Knees,  Ankles,  Wrist,  Loins, 
Abdomen,  &c.  From  the  complete  success  which  has 
attended  these  Bandages  for  so  many  years,  it  is  only 
necessary  to  state  that,  wherever  the  common  Roller 
Baudage  is  useful,  the  Patent  Elastic  Bandage  will 
beneficially  supersede  it,  inasmuch  as  they  yield  an 
equa  diffused  pressure  over  the  part  affected.  Instruc 
tions  for  measuring  will  be  forwarded  by  a  line  addressed 
as  above. 

N.B.— The  above  Articles  can  be  sent  by  post,  if 
required. 

34,  Jermyn- street. 


ARTIFICIAL  EY’ES. 

JOHN  GRAY,  No.  7,  Goswell-road,  begs  to 

”  inform  those  who  may  have  had  the  misfortune  to 
have  lost  an  Eye,  that  be  is  the  original  and  only  maker 
and  applier  of  the  Artificial  Human  Eye  in  the  United 
Kingdom 

J.  G.  feels  infinite  pleasure  in  announcing  that  the 
articles  made  by  him  are  allowed  by  the  most  eminent 
of  the  Faculty,  &c.,to  surpass  by  far  in  appearance,  ease, 
and  durability,  those  imported  from  abroad.  Warranted 
to  fit  and  match  perfectly,  without  operation  or  pain. 

J.  G.  was  maker,  professionally,  for  several  years,  to 
the  late  Mr.  Tyrrell, &c.  &c.  ;  and  has  made  for  and  sup 
plied  the  original  Sleath  and  Jackson,  afterwards  Wil 
liamson  ;  and  the  late  Sleath,  of  Fleet  street,  fer  upwards 
of  forty  years.  Also,  maker  of  all  kinds  of  Eyes  for 
Birds  and  Animals,  which,  for  brilliancy  of  colour,  and 
superiority  of  make,  stand  unequalled. 

***  Please  to  observe,  at  the  above  Address  only. 


TO  SURGEONS,  CHEMISTS,  &c. 

TVTESSRS.  DEW  &  Co.,  3,  Opera  Arcade,  Pall 

x  Mall,  London,  beg  to  inform  the  Profession  generally, 
that  from  their  great  connexion,  they  are  enabled  t< 
DISPOSE  of  BUSINESSES  without  any  delay,  and  at 
a  very  considerable  reduction  in  the  usual  charges. 
Money  advanced  upon  Freehold,  Leasehold,  and  <  opy- 
hold  Property,  Reversions,  Annuities,  &c.  Attendance 
from  11  to  3  o’clock.  letters  prepaid. 


TEECHES,  &c.— POTTER  and  HAILEY, 

Importers  of  Leeches,  Herbalists,  &c.,G6.  Farring 
doo  market,  London,  respectfully  inform  Druggists, 
Surgeons,  and  the  Medical  Profession  in  general,  that 
they  can  always  be  supplied  from  this  Establishment 
with  the  finest  POND  LEECHES,  so  universally  ap 
proved  of  by  their  present  patrons. 

P.  and  H.  also  invite  attention  to  their  Stock  of  En¬ 
glish  and  Foreign  Medicinal  Herbs,  Roots,  Seeds,  &c., 
lists  of  which  will  be  forwarded,  post  free,  on  appli¬ 
cation  as  above. 


THE  YORKSHIRE  FIRE  and  LIFE  IN- 
SURANCE  COMPANY’,  Established  at  York,  1821, 
and  Empowered  by  Act  of  Parliament. 

Capital,  £500,000. 


The  Archbishop  of  York. 
The  Marquis  of  Londonderry 
Earl  Fitzwill'am. 

The  Earl  of  Tyrconnel. 

The  Earl  of  Zetland. 

The  Earl  of  Y arhoraugh. 
The  Bishop  of  Ripon. 
Viscount  Morpeth. 

Lord  Wharncliffe. 

Lord  Feversham- 
Lord  Hotham,  M-P. 

Lord Hnwden, K  C.S.K.L.H. 
Lord  Wedlock. 

Lord  Worsley,  M-P. 

Hon.  E.  R.  Petre. 


patrons. 

Sir  Francis  Lawley.Bart. 
Sir  W.  B.  Cooke,  Bart. 

Sir  W.  A.  Ingilby,  Bart. 

Sir  Tatton  Srkes,  Bart. 

Sir  E.  M.  Vavasour,  Bart. 
Sir  S.  Crompton,  Bart ,  M.P. 
The  Archdeacon  of  York. 
Archdeacon  of  East  Biding. 
The  Archdeacon  of  Cleveland 
John  H.Lowtber,  Esq  ,  M.P. 
G.  F.  Barlow,  Esq. 

Robert  Oracroft,  Esq. 
Robert  Denison,  Esq. 

Henry  Preston,  Esq. 

P.  Saltmarshe,  Esq. 


Sir  G.  Strickland,  Bart., M.P.  Marmaduke  Wyvill,  Esq. 
Actuary  and  Secretary — Mr.  W.  L.  NEWMAN,  York. 
London  Agent  for  the  Life  Department— Mr.  E.  HEN- 
WOOD,  No.  46,  Watling-street. 


The  attention  of  the  Public  is  requested  to  the  terms 
of  this  Company  for  Life  Insurances,  and  especially  for 
Female  Lives.  - 


Extract  from  the  Tab'e  of  Premiums  for  Insuring  £100. 


Age  next  birth-day. 

MALE. 

FEMALE. 

10 

17  6 

1  5  4 

30 

2  5  0 

1  19  8 

50 

4  1  9 

3  13  3 

70 

10  0  4 

9  7  6 

80 

15  12  10 

Fire  Insurances  are  also  effected  by  this  Company 
on  the  most  moderate  terms. 

Farming  Stock  insured  without  the  average  clause. 

Prospectuses  with  the  rates  of  Premium  and  every 
informal  ion,  may  be  had  at  tbe  Head  Office  in  York  or 
of  any  of  the  Agents. 

Agents  are  wanted  in  those  Towns  where  no  appoint 
ments  have  been  made. 


TAUNERAL  ECONOMY.— NATIONAL  ECO- 

x  NOMY  FUNERAL  COMPANY,  29,  New  Bridge- 


street,  Blackfriars.— The  public  generally  is  solicited  to 
peruse  the  new  prospectus  and  scale  of  charges  (descrip¬ 
tive  of  every  particular),  which  will  be  found  25  per 
cent,  lower  than  any  other  funeral  establishment.  Car¬ 
riage  funerals  ranging  in  charge  from  £i  12s  6d  to 
£16  16s  6d.  Prospectuses  may  be  had  as  above,  or  by 

addressing  a  letter,  post  paid. 

E.  A.  SANDERS,  Manager. 


"P ASS’S  EAST  INDIA  PALE  ALE.—DIl. 

-*-*  Prout,  who  has  analysed  it  in  his  work  on  Disease 
of  the  Stomach,  &c.,  after  condemning  common  ales,  es¬ 
pecially  recommends  this  to  weakly  persons,  and  Dr. 
Marshall  Hall,  in  his  paper  on  Consumption,  published 
in  the  “  Laucet  ”  of  the  20th  of  April,  speaks  of  Bass’s 
Pale  Ale  as  the  only  stimulant  admissible  in  the  diet  of 
persons  threatened  with  symptoms  of  the  incipient  state 
,,f  that  disease.  In  excellent  condition,  in  Casks  and 
Bottles  at  their  Agents,  HENRY  BERRY’ and  CO.,  3,  St. 
James’s-street. 


IMPORTANT  TO  HOUSEHOLDERS. 

WG.  GOVER’S  PATENT  STOPS  for 

*  rendering  New  or  Old  Window  Sashes  Remov¬ 
able  without  Removing  the  Bead,  and  without  the  aid  of 
anv  workman. 

The  Patent  Metal  Stops  effectually  prevent  any  shaking 
of  the  Sashes  in  windy  weather  ;  and  owing  to  their 
even  bearing  upon  the  pulley  stile,  it  is  impossible  that 
the  sashes  can  jam  in  the  frame  or  move  otherwise  than 
evenly  and  easily  when  raised  or  lowered.  The  Patent 
Stops  will  be  found  equally  serviceable  to  sliding  shut¬ 
ters,  &c.  , 

Sash  thickness,  1J  in.,  6s;  2  in.,  8s  per  set  complete  tot 
bo'h  sashes.  Japanned. 

Models  and  Windows  fitted  up  on  his  principle,  may 
be  seen  at  the  office  of  the  Agent,  J.  PIERCE,  2St. 
Strand,  London,  where  orders  are  received  for  the 
Patent  Stops,  and  printed  directions  given  to  .all  pur¬ 
chasers  for  the  use  of  their  own  joiners. 

“  Mr  Gover’s  patent  removable  window  sash  is  so  con¬ 
trived,  that  in  less  than  two  minutes  the  whole  window 
may  be  removed  aud  taken  into  tbe  room  by^  the  most 
unskilful  servant;  so  that  those  who  possess  windows  on 
this  improved  principle,  may  have  them  cleaned  bv  their 
domestics,  &c.,  without  endangering  the  l'fe  of  any 
human  being.”— The  Builder. 
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W  G.  GOVER’S  PATENT  STOPS  for 

*  rendering  New  or  Old  Window  Sashes  Remov¬ 
able  without  Removing  tbe  Bead,  and  without  the  aid  of 
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doses,  he  virtually  admits  the  fallacy  of  his  assertion, 
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mild  nor  so  certain  in  its  operation  as  Dr.  James's,  and 
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A  SYSTEM  OF  MATERIA  MEDICA. 

By  the  Celebrated  Dr.  J.  F.  Sobernheim. 
Translated  for  the  Medical  Times  by  SIGISMUND 
SUTRO,  M.D. 

I. — NARCOTICS. 

Name  and  Definition. — The  remedies  belonging 
to  this  class  partly  obtained  their  name  from  the 
peculiar  stupefying  odoriferous  principle  generally 
inherent  in  them,  and  partly  from  the  stupefying 
effect  they  produce  on  the  brain  and  senses  ;  but 
as  neither  the  odoriferous  principle  nor  narcotic 
effect  are  common  to  all  the  remedies  of  this 
class,  we  shall  designate  the  narcotics  as  such 
remedial  substances  as  alter,  depress,  and  ulti¬ 
mately  destroy  the  primary  nervous  functions. 
These  nervous  functions  are  of  a  twofold  character 
• — first,  the  reception  and  conduction  of  sensa¬ 
tions  (sensibility)  ;  secondly,  a  reaction  against 
the  received  impressions  (irritability).  Thus 
the  effects  of  every  narcotic  must  differ  ac¬ 
cording  to  the  peculiar  sphere  upon  which  it 
.acts.  Opium,  belladonna,  datura  stramonium, 
(thorn-apple),  for  instance,  though  they,  in 
some  degree,  depress  sensibility,  chiefly  operate 
upon  “the  irritable  sphere hyoscyamus  (hen¬ 
bane)  and  lactura  virosa  (poisonous  lettuce)  on 
“  the  sensitive ;”  whilst  hydrocyanic  acid  exerts 
its  depressing  effect  on  both  spheres  at  the  same 
time.  Some  narcotics  operating  on  the  same 
sphere  have  quite  contrary  effects;  opium  and 
prussic  acid,  for  instance,  both  affect  the  reactive 
functions  of  the  nervous  system;  but  opium 
excites  them,  whilst  they  are  depressed  and  para¬ 
lysed  by  prussic  acid.  The  most  striking  contrast 
is  furnished  in  this  regard  by  belladonna,  which 
displays  fatal  effects  through  violent  excitation ; 
and  hydrocyanic  acid,  which  exerts  the  same 
destructive  influence,  but  through  paralytic  de¬ 
pression  of  the  irritable  system. 

II. - CONSTITUENTS. 

(1)  A  volatile,  odoriferous  principle;  (2)  a 
narcotic  alkaloid,  for  the  first  time  obtained  pure 
from  opium  by  Serturner,  in  the  year  1816,  and 
which  is  prepared  by  treating  the  infusion  of  the 
plant  with  a  free  acid,  boiling  the  liquid  and  pre¬ 
cipitating  the  alkaloid  by  means  of  an  alkali  or 
alkaline  earth  (ex.  gr.,  magnesia). 

Physical  Characters. — The  alkaloid  is  generally 
combined  with  an  acid,  and  is  capable  of  crystal¬ 
lisation  (with  the  exception  of  coniine  and  nico¬ 
tine,  which  exist  only  in  the  form  of  oily  liquids). 
In  a  pure  state  it  is  colourless,  and  devoid  of 
smell ;  possessing  an  exceedingly  bitter  taste,  when 
in  solution ;  melting  in  heat ;  volatilising  at  an  in¬ 
creased  temperature,  and  leaving  a  residue  of 
charcoal ;  exposed  to  dry  distillation,  it  yields, 
besides  the  usual  products,  carbonate  of  ammonia. 

Chemical  Characters. — The  narcotic  alkaloids 
are  insoluble  in  cold,  and  but  slightly  soluble  in 
hot  water,  though  easily  soluble  in  diluted  acids 
or  alcohol ;  the  greater  number  are  also  soluble  in 
ether.  They  are  precipitated  from  these  solutions 
by  tincture  of  galls  and  of  iodine,  some  also  by  a 
solution  of  platina ;  they  display  alkaline  reaction ; 
precipitate  most  metallic  oxides  ;  form  salts  of  a 
strong  bitter  taste  with  the  acids,  which  they 
generally  saturate  ;  do  not  enter  into  combination 
with  sulphur  or  phosphorus ;  are  composed  of 
carbon,  hydrogen,  azote,  and  oxygen ;  contain 
carbon  in  a  greater  proportion  than  the  other 
elements  (two-thirds  or  three-fourths  of  their 
weight,  according  to  Berzelius) — oxygen  in  a 
a  much  smaller  proportion ;  their  alkalinity  and 
capability  of  saturation  stand  in  a  direct  ratio  to 
the  quantity  of  nitrogen  contained  in  them.  It 
has  not  yet  been  established  whether  the  alkaloids 
belong  to  the  oxygenated  bases,  or  whether  they 
must  be  considered  as  analogous  to  ammonia. 
The  latter  view  is  supported  by  the  circumstance 
that  they  enter  into  immediate  combinations  with 
the  hydracids,  like  ammonia  (as  proved  by  Liebig); 
but  according  to  Baup,  Serullas,  and  Pelletier, 
they  also  form  anhydrous  salts  with  oxacids,  which 
is  not  done  by  ammonia;  according  to  Reg- 
nault,  however,  all  combinations  of  the  alkaloids 
with  oxacids  contain  one  atom  of  water.  On  the 
other  hand,  the  alkaloids  neither  act  like  oxygen¬ 
ated,  nor  like  unoxygenated  bases,  as  regards 
iodine  (according  to  Pelletier’s  experiments),  but 


like  radicals,  for  under  the  influence  of  water  they 
immediately  form  crystallisable  combinations  with 
iodine,  namely :  strychnine  with  two  atoms, 
brucine  with  four  atoms  of  iodine ;  thus,  represent¬ 
ing  morphide,  strychnide,  brucide  of  iodine,  &c. 

Dynamic  Characters. — The  narcotic  alkaloids 
contain  the  efflcacious  principles  of  the  plants,  and 
display  poisonous  properties,  even  in  very  small 
quantities.  Up  to  the  present  time,  the  following 
narcotic  alkaloids  have  been  obtained: — Morphine, 
codeine,  thebai'ne,  pseudo-morphine  (not  yet 
generally  acknowledged),  besides  the  subalkaloids 
— narcotine  and  narceine  in  opium  ;  atropine  and 
belladonine  (still  problematical)  in  belladonna ; 
daturine  in  datura  stramonium  (thorn-apple)  ; 
hyoscyamine  in  hyoscyamus  (henbane)  ;  solanine 
in  solanum  dulcamara  (bitter  sweet)  ;  nicotine  in 
tobacco ;  strychnine  and  caniramine  (improperly 
designated  as  brucine)  in  nux  vomica  (poison- 
nut),  faba  St.  Ignatii,  false  Angustura  bark  and 
snake  wood ;  menispermine  and  paramenisper- 
mine  in  cocculi  indici  (Indian  cockles  or  berries)  ; 
coniine  in  conium  maculatum  (hemlock)  ;  aconi¬ 
tine  in  aconitum  napellus  (monk’s-hood) ;  and 
digitaline  in  digitalis  purpurea  (fox-glove). 

(3)  A  peculiar  substance,  as  cocculine  or  picro- 
tonine  in  the  cocculus  indicus  (erroneously  con¬ 
sidered  as  an  alkaloid  by  its  discoverer,  Boullay, 
and  more  lately  as  an  acid  by  Pelletier) ;  meconine 
in  opium  ;  lactucine  in  lactuca  virosa;  stramonine 
in  datura  stramonium;  anemonine  in  pulsatilla; 
ergotine  in  ergot  of  rye ;  amanitine  in  agaric,  and 
amygdaline  in  the  bitter  almonds. 

(4)  The  narcotic  acids,  as  meconic  acid,  para- 
meconic,  pyromeconic,  and  melameconic  acids 
(all  three  obtained  from  the  meconic),  and 
opianic  acid,  lately  discovered  by  Liebig  and 
Wohler;  hydrocyanic,  strychninic  or  igasuric, 
menispermic,  and  undercocculinic  or  underpicro- 
tixinic  acids,  lactucic  (considered  by  Walz  as 
identical  with  oxalic  acid),  anemonic,  atropic, 
and  aconitic  acids.  The  daturic,  solanic,  and  con- 
iinic  acids  are  still  problematical. 

(5)  Narcotic  extractive  substance,  containing 
much  azote,  soluble  in  water  and  watery  alcohol : 
the  pseudotoxine  in  belladonna,  and  the  picro- 
glycion  in  dulcamara. 

(6)  Narcotic  colouring  matter :  polychroi't  in 
the  saffron,  chlorophyll  in  the  hemlock,  monk’s- 
hood,  thorn-apple,  belladonna,  and  fox -glove,  and 
the  blue  glazing  substance  in  belladonna. 

Mode  of  operation. — We  shall  never  obtain  a 
correct  knowledge  of  the  narcotic  effect,  if  we 
only  take  into  consideration  the  dynamic  pro¬ 
perties,  and  neglect  to  give  proper  weight  to  the 
chemical  constituents  of  the  narcotics.  Are  we 
not  compelled  to  distinguish  in  fox-glove  the  nar¬ 
cotic  from  the  acrid  principle  ?  To  ascribe  the 
depressing  and  calming  effect,  and  the  consequent 
diminution  of  the  pulse,  to  the  former,  whilst  we 
trace  the  diuretic  and  absorbent  effects  to  the 
latter  principle  ?  Do  not  the  extractive  sub¬ 
stance  and  the  resinous  parts  of  opium  display 
perfectly  different  powers-  from  those  of  its 
alkaloids  ?  Hufeland  justly  observes,  that  in  the 
extract  of  opium  the  calming  effect  predominates, 
whilst  in  the  tinctures  the  exciting  effect  prevails. 
To  what  may  be  ascribed  this  different  operation 
of  the  same  remedy  ?  Why,  simply  to  the  cir¬ 
cumstance,  that  the  resinous  principles  are  in¬ 
soluble,  while  morphia  is  soluble  in  water.  Hence 
morphia  must  prevail  in  the  extract ;  whilst  in  the 
tincture  the  resinous  principles  necessarily  pre¬ 
ponderate,  being  easily  soluble  in  alcohol.  These 
grid  similar  considerations  lead  us  to  the  following 
conclusions  : — 

1.  The  true  narcotic  and  depressing  principle 
(concentrated  in  the  alkaloids)  has  nothing  in 
common  with  the  exciting  and  irritating  effect 
produced  by  the  resinous  constituents.  The 
narcotic  alkaloids  occasion  death  so  peculiarly 
sudden,  and  paralysis  of  the  nerves.so  peculiarly 
distinct,  that  determination  of  the  blood  towards 
the  head  is  evidently  not  the  cause  of  the  fatal 
issue.  Thus,  opium  in  substance  acts  as  an  ex¬ 
citant,  occasioning  general  warmth,  venous  con¬ 
gestion  to  the  head,  and  at  last  apoplexy  ;  whilst 
morphia  displays  a  purely  calming,  anodyne  and 
soporific  effect,  depressing  the  sensitive  functions, 
without  causing  an  excitement  or  orgasm. 


Hufeland  well  remarks,  that  the  exciting  and 
heating  effect  of  opium  can  be  prevented  by  the 
addition  of  nitre,  but  not  its  stupefying  influence. 
This  again  clearly  shows  the  existence  of  two 
distinct  principles. 

2.  This  inference  decides  the  long-disputed 
point,  whether  the  narcotic  substances  have  a 
primary  depressing  effect  on  the  nervous  system, 
thus  making  the  symptoms  of  vascular  excitement 
the  mere  consequence  of  irritable  reaction  (as 
assumed  by  Vogt),  or  whether  the  depressing 
narcotic  effect  be  a  consequence  of  the  primary 
excitement  and  preponderance  of  the  vascular 
system  ;  for  it  clearly  demonstrates  that  the  phe¬ 
nomena,  referring  to  nervous  depression  and  to 
sanguineous  excitement,  are  due  to  two  distinct 
agents. 

3.  The  essential  symptoms  of  narcosis  are — • 
heaviness  and  giddiness  of  the  head,  vertigo, 
somnolence,  alienation  of  the  senses,  coma,  de¬ 
lirium,  anguish,  insensibility,  trembling,  spas¬ 
modic  and  convulsive  symptoms,  nervous  para¬ 
lysis. 

4.  Besides  these  purely  functional  derange¬ 
ments,  based  on  a  disturbed  equilibrium  between 
the  sensitive  and  irritable  spheres,  the  narcotics 
undoubtedly  cause  changes  in  the  transformation 
of  matter,  as  is  shown  by  the  decomposition  of 
the  blood,  &c. 

5.  The  specific  effects  of  some  narcotics  on  pe¬ 
culiar  nervous  organs  must  be  well  considered. 
Thus,  according  to  Flourens,  opium  operates 
chiefly  on  the  large  lobes  of  the  brain  ;  belladonna 
on  the  corpora  quadragemina ;  the  thorn-apple 
on  the  cerebellum  and  medulla  oblongata ;  bella¬ 
donna,  thorn-apple,  and  henbane,  on  the  ciliary 
nerves  (therefore  causing  dilatation  of  the  pupil)  r 
the  two  former  operate  specifically  on  the  pneumo- 
gastric  nerves ;  fox-glove  and  tobacco  on  the 
nerves  of  the  heart  and  of  the  arteries  ;  thorn- 
apple  on  the  sexual  nerves;  nux  vomica  and 
strychnine  on  the  motor  nerves  of  the  f  spinal 
marrow. 

RECEPTION  AND  CONDUCTION. 

The  narcotic  substances  are  either  introduced 
into  the  body  by  absorption  (imbibition),  or  by 
the  act  of  digestion  (assimilation).  They  must 
enter  into  the  stream  of  blood  before  they  can 
display  a  general  effect.  The  experiments  of 
Werenscheidt,  Magendie,  &c.,  show,  that  narcotic 
effects  are  produced,  even  if  the  nerve  of  the 
recipient  organ,  or  the  communication  between 
this  nerve  and  the  nervous  centre,  be  destroyed,  so 
that  the  narcotic  effect  cannot  be  the  consequence 
of  nervous  conduction.  J.  Muller  proved  that  if 
the  crural  nerves  of  a  toad  have  been  so  separated, 
that  the  thigh  remains  connected  with  the  trunk 
by  nerves  and  bones  only,  and  if  this  thigh 
be  placed  in  a  solution  of  acetate  of  morphia, 
or  into  a  saturated  solution  of  opium,  no  narcosis 
of  the  trunk  takes  place.  Nay,  the  immediate  ap¬ 
plication  of  narcotics  to  the  nervous  centres,  does 
not  occasion  poisoning,  as  is  shown  by  the  ex¬ 
periments  of  Yiborg  and  Krimer,  who  applied 
hydrocyanic  acid  to  the  exposed  brain  and  spinal 
marrow ;  and  by  J.  Muller,  who  applied  strychnia 
to  the  exposed  spinal  marrow  of  a  frog,  without 
producing  muscular  contractions.  These  and  other 
facts  put  it  beyond  doubt,  that  narcosis  is  not  caused 
by  nervous  sympathy  or  contact,  but  by  the  com¬ 
munication  of  the  poisonous  substances  to  the 
blood.  The  following  experiments  furnish  the 
most  decisive  proof  that  the  blood  is  the  only  con¬ 
ductor  of  the  narcotic  effect.  When  Barry  and 
Bouilland  applied  cupping  glasses  to  wounds  that 
had  been  poisoned  by  prussic  acid,  no  symptoms 
of  poisoning  appeared  while  the  cups  remained  on 
(they  prevented  absorption)  ;  but  when  the  glasses 
were  removed,  the  usual  symptoms  presented  them¬ 
selves.  Fodere  introduced  a  narcotic  poison  into 
a  piece  of  artery,  tied  at  both  ends,  yet  symptoms 
of  poisoning  appeared  ;  this  could  only  have  hap¬ 
pened  in  consequence  of  absorption,  and  not  by 
nervous  sympathy,  for  tied  nerves  do  not  conduct 
any  impression. 

Narcotic  Poisoning.  — ■  Antidotes.  —  Autopsy.  — 
The  phenomena  produced  by  taking  narcotics  in 
great  quantities  are :  alteration,  depression,  and  pa¬ 
ralysis  of  the  nervous  functions  on  the  one  hand, 
and  venous  congestions  towards  the  head,  vascular 
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orgasm,  with  fatal  violence,  on  the  other.  Antidotes 
are  either  intended  to  effect  the  rapid  removal  of 
the  poison  from  the  organism,  as  emetics  (par¬ 
ticularly  sulphate  of  zinc),  or  to  rouse  the  de¬ 
pressed*  and  paralysed  sensitive  functions  (as  cam¬ 
phor,  ammonia,  aethers,  wine,  coflee),  or  to  check 
the  expansive  disposition  of  the  blood,  which 
tends  towards  dissolution  and  decomposition  into  its 
primary  elements,  for  which  the  remedies  are, 
acids  (citric  and  acetic  are  particularly  useful)  ; 
hut  these  can  only  be  administered  after  the  re¬ 
moval  of  the  poison,  as  the  narcotic  alkaloid 
would  display  a  more  violent  effect  if  brought  into 
contact  with  any  of  them.  Tannic  acid,  or  tan¬ 
nine,  is  the  chemical  antidote  for  narcotic  alka¬ 
loids ;  therefore  gall-nuts,  bark  of  quinquina,  and 
of  oak,  act  as  counter-poisons.  Ammonia  and 
chlorine  are  the  dynamic  antidotes  for  hydro¬ 
cyanic  acid.  Mucilaginous  and  oily  remedies  are 
indicated  against  the  acrid  narcotics. 

The  results  of  post-mortem  examinations  are  : 
excess  of  blood  in  the  veins  of  the  brain,  heart, 
and  abdomen ;  frequently,  softened  spleen  and 
liver;  the  blood  thin,  dark-coloured,  and  disor¬ 
ganised  ;  the  abdominal  organs  expanded  with  air. 
A  peculiarly  rapid  putrefaction  is  an  essential 
symptom  of  death  by  poisoning. 

Indications  and  Contra-indications .  —  The 
narcotic  remedies  are  in  general  indicated, 
in  cases  of  morbidly  predominating  sensibilility, 
as  in  pain,  spasms,  and  other  nervous  disturb¬ 
ances.  The  narcotics  may  effect  a  radical  cure, 
if  these  nervous  derangements  are  based  on  a  dis¬ 
proportion  or  a  disturbed  equilibrium  between 
the  two  primary  nervous  spheres;  but  if  based  on 
organic  changes,  then,  of  course,  other  remedies 
must  be  administered.  Narcotics  operate  not 
only  against  the  disproportion  of  the  primary 
nervous  functions,  but  also  against  abnormal  ac¬ 
tivity  of  the  nervous  system,  as  in  chronic  neuro¬ 
ses.  It  is  always  necessary  to  observe  that  the 
irritable  functions  must  not  be  predominating  if 
narcotics  are  to  be  administered. 


In  tardiness  of  the  secretions  and  excretions 
particularly  if  caused  by  spasmodic  affection  o 
the  secreting  or  excreting  organs,  narcotics  pro 
mote  the  liquefying  (venous)  tendency  in  prefer 
ence  to  the  solidifying  (arterial)  tendency.  Th< 
narcotics  are  generally  contraindicated  in  the  in 
flammatory  diathesis,  plethora,  active  haemorrhages 
and  inflammations,  inflammatory  fevers,  impurit) 
ol  the  alimentary  canal,  torpid  debilitjq  and  t 
oecomposed  state  of  the  blood  (luematosepsis.) 
They  are  divided  into:  (1)  Pure  narcotics,  chiefly 
producing  astupefyingeflecton  the  brain  andsenses 
as  opium,  belladonna,  thorn-apple,  &c. ;  these  arc 
again  subdivided  into  inflammatory:  as  bella¬ 
donna,  thorn-apple,  and  opium;  and  into  anti¬ 
phlogistic  narcotics  :  as  hydrocyanic  acid,  laurel 
water,  &c.  (2)  Bitter  narcotics,  operating  on  the 
nerves  of  the  trunk  by  means  of  their  bitter  prin¬ 
ciple  (picrotoxine)  :  as  nux  vomica,  cocculi  Indici, 
faba  St.  Ignatii,  &c.  (3)  Acrid  narcotics, 

likewise  acting  on  the  nerves  of  the  trunk,  but  by 
means  of  an  acrid  principle :  as  fox-glove,  monks’- 
hood,  hemlock,  tobacco,  ergot  of  rye,  &c. 

Practical  Rules  on  the  Administration  oj 
Narcotics.  1.  Since  this  class  of  remedies  chiefly 
affect  the  nervous  vitality,  by  gradually  weaken¬ 
ing  and  exhausting  it,  great  care  ought  to 
he  used  in  their  administration ;  the  more  so, 
as  the  nervous  system  becomes  accustomed 
to  the  poison  by  little  and  little,  so  that  the 
(lose  must  necessarily  be  more  and  more  increased, 
tub  at  last,  sensibility  is  quite  destroyed.  (2)  The 
individual  constitution  ought  always  to  be  properly 
considered.  Persons  inclined  to  congestions 
venous  °rgasm,  or  to  great  irritability,  &c.,  should 

na1Cu°tlCS  Wltll0ut  the  greatest  caution. 
In  childhood  they  ought  particularly  to  be  avoided. 
Assafoetida,  oxide  of  zinc,  tartar  emetic,  calomel, 
rhubarb,  magnesia,  &c.,  are  here  more  fitted  to 
remove  the  nervous  tumult,  which  seems  to  require 
narcotics,  but  which  is  generally  based  on  disturb - 
ances  of  the  assimilative  organs  (so  eminently 
active  m  this  age).  In  the  last  period  of  preg¬ 
nancy  and  old  age,  narcotics  ought  likewise  to  be 
avoided  as  much  as  possible.  (3)  The  individual 
idiosyncrasy  must  not  be  neglected  ;  thus  hysteric 
persons  have  sometimes  an  idiosyncrasy  against 


opium,  which  in  such  cases  does  not  produce  the 
required  effect,  unless  castoreum,  &c.,  be  combined 
with  it.  The  susceptibility  for  certain  narcotics 
is  sometimes  increased  by  morbid  affections, 
and  sometimes  diminished.  Kopp  observed  that 
in  persons  suffering  from  habitual  costiveness, 
opium  did  not  increase  the  evil,  and  in  two  cases 
it  even  had  opposite  effects.  In  cases  of  diminished 
susceptibility,  large  doses  are  sometimes  necessary 
to  produce  the  required  result :  of  opium,  for  in¬ 
stance,  in  delirium  tremens,  traumatic  tetanus, 
and  malignant  intermittents ;  belladonna,  in  hy-‘ 
drophobia,  &c.  The  same  quantities,  introduced 
into  the  healthy  organism,  would  immediately  oc¬ 
casion  violent  poisonous  effects,  while  in  the 
diseases  named  they  exhibit  no  symptom  of 
poisoning.  (4)  We  ought  to  keep  in  view  that  the 
exciting  power  of  narcotics  does  not  really 
strengthen  or  rouse  the  irritable  energy,  but  that 
the  apparent  liveliness  is  the  consequence  of  a 
tumultuous  excitement,  which  will  pass  too  soon 
into  an  opposite  state,  namely :  that  of  vascular 
paralysis.  (5)  We  should  always  begin  with 
relatively  small  doses,  and  increase  them  gradu¬ 
ally.  As  a  general  rule,  the  rectum  bears,  at  the 
utmost,  double  the  quantity  of  that  adminis¬ 
tered  by  the  mouth.  Taking  as  correct  the 
opinion  of  Dupuytren,  opium  displays  even 
stronger  effects  if  introduced  per  anum,  than  by 
the  usual  medium.  Therefore,  Quarin  observes  : 
‘•Clysmataex  opio  parata  circumspectione  egent.” 
Twelve  drops  of  the  tincture,  injected  as  a  clyster, 
produced  fatal  issue  (case  mentioned  by  Froriep). 
Henbane  also  displays  more  powerful  effects  when 
administered  in  the  form  of  a  clyster,  than  when 
exhibited  internally  (according  to  Fodere).  As 
regards  the  endeimic  method,  the  dose  is  from 
a  quarter  of  a  grain  to  four  grains,  but  must  be 
used  with  precaution ;  for  two  cases  are  on  record 
of  poisoning  by  the  endermic  use  of  morphia 
(Casper’s  Wochenschrift),  and  one  fatal  case  with 
a  grain  and  a  half  of  strychnia. 


PROF.  SOBERNHEIM,  ON  THE  ACTION 
OF  NARCOTICS. 


I. — CLASS. — PURE  NARCOTICS. 

Radix  et  Herha  sen  folia  Belladonnce.  —  The 
leaves  of  deadly  nightshade  (Tollkirsclie,  in  Ger¬ 
man  ;  Belladone,  in  French),  Physiography- — - 
mother-plant:  atropabelladonna, perennial.  Sexual 
system:  Pentandria  Monogynia.  Natural  order  : 
Solanese.  Blooming  season :  From  June  till  August. 
Maturity  of  the  seed  :  September  and  October. 
Native  country  :  all  Europe,  but  chiefly  the 
southern  part;  in  mountainous  situations,  forests, 
moist  and  shadowy  localities.  Phytography  :  root 
cylindrical,  ligneous,  long,  thick,  ramifying  and 
knotty  towards  the  stalk ;  of  a  dirty  yellowish- 
brown  colour  without,  white  within.  Stalk  : 
measuring  from  three  to  five  feet,  erect,  reddish 
brown,  slightly  streaked,  bifurcated  superiorly. 
Leaves:  large,  dark-green  above,  and  pale-green 
beneath  ;  alternate,  oval,  pointed  at  both  ends, 
with  entire  edges;  glandular,  and  hairy  below. 
Flowers:  dark-red,  single  or  double,  pendulous. 
Calyx  :  single,  with  five  deep  divisions,  permanent. 
Corolla  :  nearly  an  inch  in  length,  bell-shaped, 
with  five  lobes  at  the  edge,  and  brown  ribs,  of  a 
greenish-yellow  colour,  and  at  the  upper  part  of  a 
dirty  violet.  Fruit :  spherical,  bilocular,  of  a  bril¬ 
liant  black  colour,  containing  many  seeds,  and 
seated  on  the  expanded  star-like  calyx  ;  it  has  the 
size  and  form  of  a  cherry,  and  contains  a  rose- 
coloured  juice  of  a  sweetish,  and  subsequently  of 
a  roughish.  taste.  Seeds:  brownish,  kidney 
shaped,  attached  to  a  double  placenta,  and  pro¬ 
vided  with  a  pericarp.  Physical  properties  :  smell 
nauseous,  stupefying ;  taste  of  the  leaves,  acrid  ; 
that  of  the  root,  sweetish  and  astringent.  All  parts 

are  poisonous,  but  chiefly  the  root,  berries, andseeds. 

The  root,  denuded  of  its  epidermis,  and  displaying 
a  dirty-white  colour  (in  which  state  it  is  generally 
kept  in  the  laboratories),  may  be  easily  mistaken 
for  marsh-mallow  root ;  but  the  latter  is  not  so 
ligneous  in  aspect,  softer  and  less  friable  (brittle), 
possesses  a  spongy  interior,  and  has  a  pure  sweetish 
taste,  rendering  the  saliva  frothy.  Constituents 


(according  to  Brande)  :  1.  Atropine,  discovered 
by  Brande  as  an  impure  oily  substance  in  the  year 
1819,  but,  lately,  it  has  been  prepared  perfectly 
pure,  and  in  a  crystalline  state  from  the  root,  by 
Geiger  and  Hesse,  and  also  by  Mein.  Physical 
character :  Atropine  crystallises  in  flaky,  bril¬ 
liant-white,  transparent  prisms,  or  minute  needles; 
is  devoid  of  smell ;  possesses  a  nauseously  bitter, 
and,  afterwards,  an  acrid,  rough  taste,  and 
fuses  at  a  moderate  heat  without  evaporating. 
Chemical  character  :  Atropine  is  very  difficult  of 
solution  in  water,  one  part  dissolving  in  200  parts 
of  cold,  and  54  of  hot  water  ;  easily  soluble  in  ab¬ 
solute  alcohol,  one  part  in  8 ;  and  ether,  25  parts 
of  cold,  and  6  parts  of  boiling  ether ;  is  precipi¬ 
tated  by  chloride  of  gold  and  tincture  of  galls ; 
exhibits  a  strong  alkaline  reaction,  forming,  with 
acids,  neutral  salts,  some  crystallised  and  very 
bitter,  easily  soluble  in  water  and  alcohol,  and 
insoluble  in  ether.  The  sulphate,  muriate,  and 
acetate  of  atropine  are  readily  crystallisable. 
Medicinal  action  :  Atropine  appears  to  be  the  prin¬ 
ciple  of  belladonna,  and  strongly  dilates  the  pupil, 
even  in  the  very  smallest  quantities.  According 
to  Geiger  and  Hesse,  the  alcoholic  solution  of 
atropine  is  exceedingly  powerful,  and  occasions 
symptoms  of  poisoning  in  minute  doses.  2.  Atro- 
pic  acid  (discovered  by  Peschier,  and  lately  con¬ 
firmed  by  Richter),  depositing  in  long  pointed 
crystals,  of  a  volatile  nature,  but  it  remains  still 
to  be  determined,  whether  it  is  a  real  acid.  3. 
Pseudotoxine  :  so  named,  because  it  is  not  the  ac¬ 
tive  cause  of  narcosis,  as  was  believed  by  the  disco¬ 
verer, — V  au  que  1  in ;  a  narcotic  ex  tractive  subs  tan  ce, 
of  a  yellowish-brown  colour,  stupefying  smell,  and 
nauseously  bitter  taste;  containing  much  azote; 
soluble  in  water  and  alcohol.  4.  Phyteumacolla : 
composed  of  a  vegetable  albumen,  chlorophylle, 
starch,  gummy  extract,  wax,  and  several  salts 
having  one  of  the  alkalies — lime  or  magnesia — for 
bases.  Lately,  a  second  alkaloid  has  been  dis¬ 
covered  in  belladonna,  by  Leibekend,  who  called 
it  belladonnine.  It  forms  colourless  transparent 
crystals,  displays  a  distinct  smell  of  ammonia,  gives 
rise  to  a  burning  pain  in  the  throat,  is  soluble  in 
water,  has  a  marked  alkaline  reaction,  and  forms 
perfectly  neutral  salts  with  acids.  It  consists  of 
297  carbon,  21'2  hydrogen,  and  16.9  oxygen.  Two 
grains  of  belladonnine  exert  no  particular  effect. 
According  to  Liebig,  it  is  a  combination  of  two 
compound  bodies.  This  is  the  more  likely,  as  it 
furnishes,  under  decomposition,  a  species  of  amide, 
if  treated  with  nitric  acid  ;  and  a  crystallisable, 
yellow,  very  bitter  substance,  if  treated  with  muri¬ 
atic  acid.  Richter  lately  obtainedfrom  belladonna 
a  new  principle,  which  he  denominated  poly¬ 
chrome;  it  is  yellow,  uncrystallisable,  soluble  in 
alcohol  and  water,  giving  a  yellow  colour  to  the 
latter. 

Modeof  Operation. — Belladonna  chiefly  operates 
on  the  brain,  and  sensitive  functions.  Even  in 
moderate  doses,  it  occasions  heaviness,  vertigo, 
dimness  of  sight,  particularly  a  glimmering  before 
the  eyes,  double  vision,  black  spots  before  the 
eyes,  partial  or  complete  blindness,  with  the  cha¬ 
racteristic  dilatation  of  the  pupil,  till  the  iris 
becomes  completely  invisible ;  humming  in  the 
ears,  or  partial  deafness,  stupefaction,  inclination 
to  sleep.  Stronger  doses  cause  madness,  raving, 
loquacious  delirium,  with  peculiar  hallucinations 
and  visions,  like  the  delirium  tremens  of  drunk¬ 
ards  ;  also  deep  coma,  and  insensibility  to  external 
impressions.  The  action  on  the  pupil  is  certainly 
owing  to  the  relaxing  effect  which  belladonna 
exerts  on  the  (much  disputed,  but  not  confirmed) 
muscular  fibres  of  the  iris,  in  the  same  way  in 
which  the  local  application  of  belladonna  to  the 
os  uteri,  when  affected  by  excessive  rigidity 
during  labour,  causes  relaxation  of  the  uterine 
fibres.  According  to  Bally,  dilatation  of  the 
pupil  ensues  even  from  the  endermic  application 
of  belladonna  to  the  back  of  the  foot,  and  it 
is  several  times  more  powerful  (according  to  Se- 
galas)  if  it  be  injected  into  the  bronchial  passages, 
than  if  immediately  applied  to  the  eyeball.  This 
property  was  even  shown  (according  to  Runge) 
when  the  urine  of  rabbits,  fed  with  bella¬ 
donna,  was  brought  into  contact  with  the  eye. 
According  to  Fiourens,  belladonna  particularly 
affects  the  corpora  quadrigemina.  The  effect 
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on  the  pneumogastric  nerve  is  equally  marked, 
as  shown  by  the  irritating  dryness  and  spas¬ 
modic  constriction  of  the  throat,  the  difficulty 
of  swallowing,  and  even  the  hydrophobic  symp¬ 
toms  induced  (affection  of  the  nervi  pha- 
ryngei)  ;  there  is  also  great  difficulty  of  breathing, 
(from  the  affection  of  the  pulmonary  plexus),  pain 
in  the  gastric  region,  violent  thirst,  sickness  and 
even  vomiting.  On  that  account,  belladonna 
exerts  such  a  .powerful  action  in  all  diseases  of 
the  vagus,  as  hooping-cough,  spasmodic  asthma, 
hydrophobia,  cardialgia,  &c.  Its  operation  is 
concentrated  on  those  parts  which  are  supplied  by 
the  nervus  vagus  and  the  accessorius.  In  a 
higher  degree  of  operation,  the  motor  functions  of 
the  nervous  system  are  affected,  as  well  as  the 
sensitive,  as  shown  by  the  stumbling  gait,  the 
impossibility  of  remaining  erect,  the  paralytic 
weakness  of  the  limbs,  the  stammering  in  the 
speech,  &c.  The  vascular  system  is  greatly  ex¬ 
cited  by  belladonna ;  a  scarlet  colour  of  the  face, 
and  even  of  the  whole  body,  being  the  consequence 
of  its  administration,  besides  a  temporary  in¬ 
creased  action  of  the  heart  and  arteries,  violent 
congestions  to  the  head,  with  swelling  and  redness 
of  the  face,  lips,  and  tongue.  Belladonna  is  thus 
perfectly  distinguished  from  opium  by  its  threefold 
effect,  namely  :  dilatation  of  the  pupil,  action  on 
the  vagus,  and  violent  irritation  of  the  vascular 
system.  As  regards  the  nutritive  system,  bella¬ 
donna  promotes  reabsorption  by  its  action  through 
the  sympathetic  system  on  the  venous  and  glandu¬ 
lar  organs  (especially  the  liver  and  portal  system) ; 
and  on  the  mucous  membrane,  increasing  likewise 
the  function  of  the  skin  and  of  the  urinary  organs. 
The  experiments  of  Shubarth  and  others,  confirm 
the  above-mentioned  fact.  Walth  took  two  grains 
of  powdered  belladbnna  root ;  after  the  lapse  of 
an  hour,  he  felt  headache,  giddiness  and  incli¬ 
nation  to  sleep ;  the  face  was  reddened,  the  gait 
tottering,  sight  difficult,  the  pupil  greatly  dilated, 
the  throat  exceedingly  dry.  In  the  experiments 
of  Eusebe  de  Salle,  who  took  twenty  grains  of  the 
freshly-prepared  watery  extract  of  belladonna,  at 
short  intervals,  the  following  phenomena  ap¬ 
peared  :  uncommon  lassitude,  impossibility  of 
standing  erect,  great  heaviness  of  the  head,  vertigo, 
strong  dilatation  of  the  pupil,  nearly  perfect  blind¬ 
ness,  difficult  and  irregular  respiration,  unequal 
pulse.  The  leaves  of  the  belladonna  operating 
less  violently  than  the  root,  they  ought  to  he  pre¬ 
ferred  in  the  treatment  of  children.  Particular 
relation  :  To  the  brain,  ciliary  nerves,  and  vagus. 
Symptoms  of  saturation :  Heaviness  of  the  head, 
with  slight  swelling  and  redness  of  the  face,  glim¬ 
mering  before  the  eyes,  dryness,  irritation,  and 
constriction  of  the  throat.  Contra-indications : 
active  inflammations,  inflammatory  fevers, sthenic 
hemorrhages,  plethora,  congestions,  gastritic  com¬ 
plaints,  septic  state  of  the  blood. 

Forms  of  Diseases  in  which  belladonna  is  indi¬ 
cated — 1,  Neuroses:  hooping-cough,  employed  with 
sulphur  and  ipecacuanha  by  Kopp;  with  calomel 
by  Jager;  also,  externally,  as  an  ointment,  and 
by  the  endermic  method;  but  only  in  the  spasmodic 
and  not  in  the  catarrho- inflammatory  stage.  A 
vivid  scarlet  redness  of  the  face  prohibits  the  con¬ 
tinuation  of  belladonna;  too  large  doses  frequently 
occasion  hydrocephalus  acutus,  and  idiocy  (accord¬ 
ing  to  Otto).  It  is  always  necessary  to  bear  in 
mind,  that  hooping-cough  is  a  disease  almost 
peculiar  to  the  development  of  the  child,  and 
must  not,  therefore,  be  interrupted  too  suddenly  ; 
further,  that  the  violent  excitement  of  the  vascular 
system,  ensuing  from  the  employment  of  bella¬ 
donna,  may  also  produce  inflammatory  irritation  in 
the  brain  (for,  in  the  brains  of  children,  the  secre¬ 
tory  greatly  prevails  over  the  intellectual  functions). 
For  the  above  reasons,  the  dose  ought  not  to  be 
increased  without  great  care.  In  cases  of  great 
nervous  debility,  belladonna,  when  indicated,  may 
be  combined  with  musk  ;  in  irritable  patients,  that 
with  quinine  is  to  be  recommended,  b.  Hydro¬ 
phobia  :  either  as  a  preservative,  together  with  a 
careful  excision  of  the  bite,  or  as  a  remedy  against 
hydrophobia  itself  (in  doses  increased  to  the 
appearance  of  narcosis).  It  is,  unfortunately,  too 
well-known  that  belladonna  is  frequently  ineffec¬ 
tive,  like  other  remedies,  in  this  dreadful  disease), 
c.  Epilepsy  :  if  appearing  in  the  pure  nervous 


form,  or  if  depending  on  abdominal  obstruction, 
and  derangement  of  the  ganglionic  system,  Hufe- 
land  combines  it  with  nitrate  of  bismuth ;  Behrends 
with  oxide  of  zinc  and  ipecacuanha  ;  Lobenstein 
and  Lobel,  with  ammoniuretted  sulphate  of  copper, 
d.  Mania  and  melancholy,  especially  of  the  hypo¬ 
chondriacal  form,  depending  on  a  perverted  or 
morbid  state  of  the  secretions  ;  all  these  complaints 
are  reflected  upon  the  ganglionic  system,  and, 
through  the  disturbed  abdominal  plexus,  they  sym¬ 
pathetically  affect  the  functions  of  the  brain.  2. 
Spasmodic  diseases :  a.  In  spasmodic  asthma, 
belladonna  is  employed  in  the  form  of  vapour  ;  in 
thoracic  quinsy,  &c.,  but  only  as  a  palliative,  b. 
In  spasms  of  the  stomach,  if  purely  nervous,  as  in 
very  sensitive  or  hysterical  persons,  or  with  com¬ 
mencing  induration  of  the  pylorus,  accompanied 
by  vomiting  ;  also,  in  spasmodic  ischuria  and  renal 
colic,  c.  In  prosopalgia  (combined  with  stramo¬ 
nium),  and,  in  general,  against  local  neuralgias,  if 
based  on  some  disurbance  of  the  nervous  equili¬ 
brium.  3.  Affections  of  the  visual  organs,  namely  : 
a.  Congestion  and  inflammation  of  the  nervous 
structures,  as  the  retina,  and  optic  nerves  (after  a 
proper  local  antiphlogistic  treatment) ;  b.  photo¬ 
phobia,  particularly  in  consequence  of  scrofulous 
ophthalmy ;  c.  amblyopia  and  amaurosis,  with  in¬ 
creased  sensitiveness  of  the  eye,  contracted  pupil, 
&c.  4.  In'indurations,  particularly  of  the  glandu¬ 
lar  abdominal  organs,  as  the  liver,  prostate,  testes, 
&c.  5.  In  scirrhus  and  carcinoma,  particularly  in 
a  scirrhous  state  of  the  cardia  (with  calomel, 
chloride  of  gold  and  sodium,  conium,  laurel-water)  ; 
also,  in  cancer  of  the  breast  and  uterus  (with 
iodine).  Though  belladonna  does  not  cure  this 
disease,  it  greatly  mitigates  the  lancinating  pains 
generally  combined  with  cancer.  6.  In  scrofula, 
particularly  of  the  mesenteric  glands.  7.  In  inve¬ 
terate  gout  (with  plastic  depositions)  and  chronic 
rheumatism.  8.  In  abdominal  obstructions,  par¬ 
ticularly  enlargement  of  the  liver,  the  uterus,  and 
particularly  of  the  spleen,  after  obstinate  attacks 
of  ague,  and  jaundice,  proceeding  from  those  ob¬ 
structions.  9.  In  very  obstinate  inveterate  inter- 
mittents.  10.  In  scarlatina — belladonna  was  first 
recommended  as  a  preservative,  by  Hahnemann. 
Belladonna  is  externally  used  against  spasms  and 
pains,  particularly  in  spasmodic  affections  of  the 
uterus  during  labour,  in  spasmodic  strictures  of  the 
urethra,  and  of  the  rectum,  for  the  purpose  of 
dilatation,  before  the  operation  for  fistula  ;  and  in 
spasmodically  strangulated  hernias,  either  em¬ 
ployed  as  a  clyster  or  as  an  ointment ;  also,  against 
spasmodic  ileus  ;  again,  it  is  used  as  an  absorbent, 
in  adiposis,  inveterate  swellings  (particularly  of 
glands),  enlargement  of  the  ovaries,  combined 
with  iodine;  in  dropsy,  with  squills  ;  in  the  second 
stage  of  iritis,  to  prevent  or  remove  adhesions  of 
the  iris  to  the  anterior  surface  of  the  capsule  of  the 
lens  (with  mercurial  ointment) ;  in  chronjc 
ophthalmy,  particularly  scrofulous  and  rheumatic; 
against  spasms  of  the  eyelids,  and  for  the  purpose 
of  dilating  the  pupil  before  the  operation  for 
cataract. 

Preparations,  Dose,  Form ,  and  Combinations. — 
1.  Extractum  belladonme,  prepared  by  di¬ 
gestion  with  spir.  vin.  rect.,  of  a  dark  brownish- 
green  colour,  nauseously  bitter,  rather  saline  taste; 
solution,  greenish,  more  or  less  turbid.  2.  Ex¬ 
tractum  belladonna3  herbse  recentis,  prepared 
from  the  freshly  expressed  juice  by  means  of 
spirituous  digestion — pillular  consistence — much 
greener  than  the  former  preparation  (on  account 
of  the  green  colour  of  the  leaves  being  admixed), 
of  a  stupefying,  disagreeable  smell;  solution,  green¬ 
ish,  and  rather  turbid;  operates  more  intensely 
than  the  former. — Dose:  Children,  from  one-sixth 
to  one-half  a  grain  ;  or,  in  hooping-cough,  for 
instance,  we  may  begin  with  one-quarter  of  a 
grain  of  the  powdered  root,  three  times  a  day,  or  a 
scruple  of  the  leaves,  with  half  a  scruple  of  the 
root,  infused  in  a  sufficient  quantity  of  water  to 
leave  a  residue  of  3 viij . ;  young  children  to  take  a 
teaspoonful,  and  elder  ones  a  tablespoonful,  every 
three  hours.  The  smallest  dose  to  be  given  as  a 
preservative  against  scarlatina,  should  be  one- 
twelfth  of  a  grain  of  the  root,  three  times  a-day 
(Kopp) ;  adults,  from  one  to  five  grains,  till 
the  symptoms  of  narcosis  appear.  The  leaves  are 
to  be  given  in  larger  doses  than  the  root;  the 


powdered  root  from  one-half  to  two  grains,  tho 
leaves  from  one  grain  to  three.  The  extract  of 
belladonna  from  one-half  a  grain  to  two  grains; 
children,  from  one-tenth  to  one-quarter  of  a  grain  ; 
the  extract  of  the  fresh  plant  from  one-halt 
to  two  grains. — Form:  pills  :  3  j-  of  fhe  extract  ot 
the  root  with  3iss  of  that  of  the  leaves,  made  into 
pills  of  two  grains  each  ;  one  to  be  taken  morning 
and  evening.  Powder  ;  infusion  :  9j- — 3  jss.  to 
%  iv.—  \  vj.  of  water  ;  a  tablespoonful  every  three 
hours.  Externally— fomentations,  collyria  :  £)j. 
of  the  extract  to  5  ss.  of  water,  to  be  dropped 
into  the  eye  half  an  hour  before  the  operation  for 
cataract,  or  to  be  rubbed  round  the  base  of  the 
orbit,  in  increased  sensibility  of  the  eye  without 
inflammatory  reaction.  Injections:  oj-  of  the 
leaves  to  §  iij.  of  water,  with  §  ss.  of  laurel- 
water,  injected  into  the  vagina,  in  uterine 
scirrhus.  Clysters  (from  7)ss.  to  9j.;  never 
more) :  in  one  case,  six  grains  of  extract  oc¬ 
casioned  most  violent  phenomena.  Ointments  : 
3  iss.  to  an  ounce  of  lard.  Plasters:  R  Cer. 
flav.,  3j.;  adip.  suill.,  3  iss. ;  terebinth,  com- 
mun.,  5j.;  leni  igne  liquatis,  admisce  extr.  bel- 
ladonn.,  3  ij. ;  ft.  emplastr.  (Vogt.)  Chevalier 
employs  the  extract  with  success,  in  the  form 
of  plaster,  against  scrofulous  and  rheumatic 
diseases  of  the  joints;  also,  in  some  herpetic 
affections.  Smoking :  the  leaves  are  dried  in  a 
solution  of  opium,  and  then  two  pipesful  are  to 
be  smoked  daily,  and  the  number  gradually  in¬ 
creased  to  six ;  this  was  employed  by  Cruveilheir, 
with  success,  in  eight  cases  of  pulmonary  phthisis, 
in  its  second  and  third  stage;  also  it  has  been 
confirmed  by  Omodei,  in  a  case  of  commencing 
pulmonary  consumption. 

Combinations  to  be  avoided  are,  remedies  con¬ 
taining  tannin,  and  the  salts  of  metallic  oxides. 
Formulary :  Kopp,  in  a  child  with  hooping- 
cough,  gave,  as  follows  : — R  Rad.  belladonn.,  rad. 
ipecacuanh.  aa.  gr.  ij. ;  sulph.  depur.,  sacchar. 
lact,,  aa.  gr.  xxxij.  M.  fiatpulv.;  divid.  in  part, 
asqual.  octo  ;  three  powders  to  be  taken  daily.  2 
Gelis,  in  hooping-cough,  orders :  R  Rad.  bellad., 
gr.  j. ;  opii.  pur.,  gr.  ss. ;  sacch.  alb.,  9iv.  M.  ft. 
pulv.  divide  in  partes  sequales  octo ;  a  powder 
morning  and  evening,  or  three  times  a  day  ;  at  the 
same  time,  a  plaster  consisting  ot  belladonna  a.nd 
opium  to  be  applied  to  the  stomach,  and  an  infusion 
of  dulcamara  to  be  drunk.  3.  Huteland,  in  ob¬ 
stinate  obstructions,  induration,  and  swelling  of 
the  liver  or  spleen,  and  chronic  icterus,  gives : 
R  Rad.  bellad.,  gr.  j.;  pulv.  rhei,  gr.  iv. ;  ft.  pulv. 
Three  powders  to  be  taken  in  the  day.  4.  Hufe- 
land  and  Osiander  order,  in  very  obstinate  quar¬ 
tan  agues :  R  Herb,  bellad.  gr.  ss. ;  cort.  chin, 
reg.,  9j.  M.  dent.  tal.  dos.  4;  sumaturuna  quarta 
quaque  hora.  5.  Stosch,  in  the  same  complaint : 
R  Rad.  bellad.,  gr.  Jth;  quin,  sulph,  gr.  j.  ; 
flaver.  cort.  aur.,  gr.  v. ;  dent.  tal.  dos.  4.  lo  be 
used  during  the  intermission.  6.  Skinruck  em¬ 
ployed,  with  success,  in  neuralgia :  Rad.  bellad.  ferr. 
oxyd.  fuse.  aa.  gr.  iij.;  Elaeosacch.  calam.,  9j.; 
m. fiat  pulv.,  divideinpart.  sequales  quatuor;  suma- 
tur  una  mane  et  vespere,  7.  Behrends  orders,  in 
nervous  epilepsy:  R  Rad.  bellad.,  rad.^ ipecac., 
aa.  gr.  one-third  :  zinc,  oxyd.,  gr.  j. ;  sacch.  (4jss.; 
dent.  tal.  dos.  sex;  sumatur  una  secunda  quaque 
hora.  8.  C.  J.  Meyer,  in  the  second  stage  of 
hooping-cough :  R  Extr.  bellad.  pulv.  Dover, 
aa.  gr.  v. ;  assafcEt.,  3ss-j  extr.  dulcam.,  9ij.; 
M.  ft.  pil.  aa.  gr.  ij. ;  sumantur,  3  to  5,  ter  die,  cum 
infus. valerian.  8.  Hauff  and  Schneider  in  cardial¬ 
gia,  and  commencing  induration  of  the  cardia  :  R. 
Rad.  bellad.,  gr.  vj.  ;  bismuth,  nitr.  prtecip., 
gr.  xxxvj. ;  rad.  rhei,  3  ijss. ;  extr.  liquor.,  extr. 
tarax.  aa.  q.  s.  ;  ft.  pilul.  aa.  gr.  ij. ;  sum.  3  ter 
die.  9.  Richter,  in  obstinate  abdominal  obstruc¬ 
tions,  enlargement  of  the  liver  and  spleen,  and 
inveterate  mesenteric  scrofula,  gives  :  R.  Rad. 
bellad.,  gr.  viij. ;  tart,  stabiat.,  9ss. ;  extr.  conii  ma- 
cul.  3  j . ;  sapon.  medicat.,  3  i'j - ;  assafeetid.  3  >j- ; 
m.  ft.  pil.  aa.  gr.  ij. ;  sumantur  10  ter  die.  10.  Vogt 
employed  with  success,  in  the  hooping-cough  of  a 
child,  ten  years  of  age:  R.  Herb,  bellad  9j.; 
aq.  |  ij. ;  fiat  infus.;  adde  vin.  ant.  3 j •  j  syr- 
seneg.  3  vj-  M. ;  sumat.  cochleare  minim,  ter  die. 
II.  Wyatt  used  the  following  very  efficacious 
pills  in  induration  of  the  testicles :  R.  Extr. 
bellad,,  7)iss.  ;  extr.  dulcam.,  Qiv. ;  carb.  amm. 
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pulv.;  sulph.  stib.  aur.  aa,  E)j. ;  assafcetid.  3  j- ; 
guaiac,  q.  s. ;  ft.  pil.,  120 ;  six  to  be  taken  twice 
a-day,  and  increase  the  dose  gradually.  12. 
Phoebus,  in  the  hooping-cough  of  a  child,  eight 
years  of  age:  R.  Extr.  belladon. ;  extr.  hyoscyam. 
aa.  gir.iij. ;  oxyrn.  squill.,  §  iss. ;  syr.  alth.  §ij.  M. ; 
one  teaspoonful  every  two  hours.  13.  Hufeland 
against  hooping-cough  :  R.  Extr.  bellad.,  gr.  vj. ; 
aq.  amygdal.  amar.  concentr.  §  ss. ;  sumatur 
gutt.  20,  tertia  quaque  hora,  14.  Velsen  em¬ 
ployed  the  following  as  a  preservative  against 
scarlatina,  with  such  success,  that  in  an  epidemic 
of  this  disease,  only  13  persons  were  attacked  out 
of  247  :  R.  Extr.  bellad.,  gr.  ij.,  solve  in  spir.  vin. 
rect.  3ij . ;  to  take,  according  to  the  difference  of 
age,  5,  10,  15,  20  drops  twice  a-day.  15.  Hufe- 
land’s  Liquor  Belladonna:  Cyanicus,  for  violent 
spasms  of  the  throat,  stomach,  and  bowels,  chronic 
vomiting,  andcommencing  induration  of  the  cardia : 
R.  Extr.  bellad.,  gr.  iv.  ;  aq.  laurocer.  ^ss. ;  30 
drops  to  be  taken  three  or  four  times  a-day.  16. 
Hufeland,  in  mania  and  melancholy  :  R.  Extr. 
bellad.  9ss. ;  extr.  gratiol.  3ij. ;  aq.  lauroc.  Jj. ; 
30  drops  three  times  a-day.  17.  Blasius  recom¬ 
mends  the  following  as  an  excellent  lotion  for 
•promoting  absorption:  R.  Extr.  bellad.  3  iss.  ; 
liq.  ammon.  acet.  gij. ;  every  half-hour,  half  a 
teaspoonful  to  be  rubbed  into  the  swollen  part. 

18.  Ranque,  in  painful  swelling  of  the  female 
breast,  particularly  in  child-bed  :  R.  Extr.  bellad. 
9j.;  aq.  laurocer.,  3j. ;  tether,  sulph.,  3j- ;  to 
rub  twice  a-day  into  the  chest  and  painful  parts. 

19.  Claret  used  the  following  with  success  in 
three  cases  of  neuralgia:  R.  Extr.  bellad.  F)j. , 
aq.  font.  q.  s.  ut  fiat  liniment ;  to  rub  10  gt.  into 
the  painful  spot.  20.  Mandh  in  difficult  par¬ 
turition,  from  spasmodic  contraction  of  the  mouth 
of  the  womb  :  R.  Extr.  bellad.,  gr.  xij. ;  ung. 
rosat. .  |  iss. ;  ft.  ung. ;  to  rub  a  little,  every  half- 
hour,  into  the  os  uteri,  and  to  use,  simultaneously, 
embrocations  of  belladonna  on  the  abdomen.  21. 
Magliari,  in  strangulated  hernia  with  ileus :  R. 
Extr.  bellad.  9j.;  adip.  suill.jj. ;  m.  ft.  ung. ;  to  rub 
into  the  affected  part.  22.  Nevermann  used  the 
following,  with  the  best  success,  in  a  difficult  case 
of  strangulated  hernia,  and  recommends  honey  as 
a  better  vehicle  for  belladonna  than  lard,  because 
according  to  him,  the  latter  forms  lumps,  if  mixec 
with  belladonna,  and  cannot  be  so  well  rubbed  in 
R.  Extr.  belladon.,  3  ij.;  mell.  commun.,  |  j. ;  tc 
rub  a  little  into  the  hernia  every  half-hour.  23 
Dubla,  in  very  violent  renal  colic,  caused  by  cab 
cuius  :  R-  Extr.  belladonn.,  gr.  xv. ;  adip.  shill., 

3  iss.;  a  little  to  be  frequently  rubbed  into  the 
affected  part.  24.  Boyer,  in  spasmodic  stricture 
of  the  sphincter  ani :  R.  Extr.  bellad.,  3j.  ;  cerat, 
simpl.,  Jiss. ;  to  be  formed  into  a  suppository,  anc 
introduced  into  the  rectum.  25.  Delaporte,  in 
spasmodic  strictures  of  the  uterus  :  R.  Herb,  bel¬ 
lad.,  gr.  ij. ;  aq.  §  iv. ;  fiat  infus. :  to  inject  intc 
the  vagina.  26.  Brera  against  scirrhous  indura¬ 
tion  of  the  uterus:  R.  Herb,  bellad.,  3j.;  ebul- 
liat.  semel  cum  aq.  font.  q.  s.  ad  colatur.  Oij  : 
addeaq.  laurocer.,  Jiss. ;  to  inject  four  times  a-dav 

t  le  vagina.  27.  Langenbeck  orders  foi 
dilatation  of  the  pupil,  before  the  operation  foi 
cataract :  R.  Extr.  bellad.  Biss. ;  aq.  distill,  giss. ; 
o  instil  a  lew  drops  into  the  eye  every  hour.  28. 
Draefe,  against  painful  ophthalmia,  photophobia, 
and  spasms  of  the  eyelids:  R.  Extr.  bellad., 
extr.  hyoscyam.,  opii,  aa.  3j.;  M.  ft.  pulv.  sub- 
i  is  ,  to  rub,  moistened  with  saliva,  into  the  parts 
about  the  eye.  29.  Rust,  to  prevent  closing  of 
the  pupil  in  chronic  ophthalmia:  R.Extr.  bellad. 

nvJ'  °PU’  5‘j- ;  10  instil  afew  drops  into  the 
eye  three  times  a-day.  30.  Graefe  ae-ainst 

HerK  inf  TV  R! 

lukewarm  as  fomentations  over  the  Vye.  °  31° 

Herb  ’bdlSPagSrm°xt  Urfthl'a:  R: 

clyster  32. 

strangulation  of  hernia:  R.  Herb,  bellad.,  Bss. ; 
aq.  §  vj.;  ft.  infus. ;  for  a  clyster.  U  ’ 

Herba  et  Semina  Stramonii. — The  leaves  and 
seeds  of  the  thorn-apple  (Stechapfel  in  German— 
btramoine  ou  pomme  ^pineuse  in  French')  Phvsio 
graphy  -.mother-plant,  datura  stramonium  L-  an¬ 
nual.  Sexual  system:  Pentandria  Monog’ynia. 
Natural  order:  Solaneae.  Blooming  season :  from 


May  till  September.  Native  country  :  Originally 
the  East  Indies,  nowin  Europe,  growing  inhedges, 
on  heaps  of  mound,  and  borders  of  roads. 
Phytography — Root  :  Perpendicular,  ligneous, 
thick,  fibrous,  white.  Stalk :  From  two  to  four 
feet  in  length,  bifurcated,  erect,  thick,  smooth,  not 
hairy.  Leaves:  Alternate  in  the  angles  of  the 
branches,  large,  having  a  stalk,  oval,  dentated, 
smooth,  of  a  strong  green  colour  above,  paler  be¬ 
low,  with  elevated  ribs.  Blossoms  with  a  stalk, 
single.  Blossom-stalks  have  short  hairs.  Calyx 
single,  with  five  divisions,  five  angles,  five  ribs, 
rather  protuberant,  deciduous  to  the  base.  Corolla , 
single,  funnel-shaped,  twice  as  long  as  the  calyx, 
with  five  indentations  at  the  edge,  five  folds,  white 
or  violet-coloured,  with  a  cylindrical  tube.  Stamina : 
Five,  attached  to  and  projecting  from  the  tube. 
Fruit:  Green,  oval,  with  a  thick  thorn,  erect, 
as  large  as  a  walnut,  quadrilobular,  quadrilocu- 
lated,  with  a  capsule  containing  many  seeds, 
bursting  at  the  period  of  maturity  into  four  pieces. 
S eeds :  Kidney-shaped,  a  little  compressed,  wrinkled, 
without,  and  of  a  dark-brown  colour,  white  within. 
Physical  properties — Smell:  disagreeable  andstupe- 
fying.  Taste :  nauseous,  rather  hot ;  the  seeds  bitter, 
hot,  very  narcotic ,  distinguished  from  the  seeds  of 
githago  ( semina  nigellce),  with  which  they  might 
be  confounded,  by  the  latter  being  smaller,  not 
quite  so  kidney-shaped,  being  rough,  possessing 
three  corners,  and  displaying  an  aromatic  smell 
and  taste  when  pulverised.  Constituents — (ac¬ 
cording  to  Brande)  :  1.  Daturine,  an  alkaloid, 
obtained  in  an  impure  state,  in  the  year  1818,  by 
Brande,  but  more  recently,  pure  and  crystalline, 
by  Geiger  and  Plesse,  from  the  seeds,  which  con¬ 
tain  it  in  the  greatest  abundance.  Physical  cha¬ 
racters  :  It  crystallises  in  colourless,  brilliant, 
scaly  prisms,  devoid  of  smell;  of  a  bitter-hot  taste, 
similar  to  that  of  tobacco ;  it  sublimes  at  a  strong 
heat.  Chemical  characters:  Very  difficult  of 
solution  in  water  (1  part  in  280  of  cold,  and  72  of 
boiling  water);  very  easily  soluble  injtalcohol, 
rather  less  so  in  ether  ;  precipitated  by  tincture  of 
galls  and  by  iodine  ;  displaying  strong  alkaline  re¬ 
action  ;  forming  with  acids  crystallised  salts, 
readily  soluble  in  water  and  alcohol,  possessing  a 
hot  and  bitter  taste ;  precipitated  by  alkalies  in 
white  flakes  from  the  saline  solution  (which  must 
not  be  too  much  diluted).  Dynamic  characters  : 
The  efficacious  principle  of  the  thorn-apple  is  con¬ 
centrated  in  daturine ;  it  dilates  the  pupil  very 
strongly ;  is,  in  all  respects,  analogous  to  atropine. 
2.  "V  egetable  matter.  3.  Gummy,  extractive  sub¬ 
stance.  4.  A  fatty  oil.  5.  Resinous  matter.  6. 
A  butter-like  substance  combined  with  the  resin. 
7.  Glutenoine.  8.  Chlorophylle,  bassorine,  vege¬ 
table  albumen,  gum,  sugar  of  mucilage,  and 
different  salts.  H.  Trommsdorf  discovered  in  the 
thorn-apple  a  peculiar  principle,  stramonine,  a 
crystalline,  white  powder,  devoid  of  smell  and 
taste,  insoluble  in  water,  slightly  soluble  in  alcohol 
and  ether,  and  displaying  no  reaction  in  solution. 
Mode  of  operation :  Stramonium  surpasses  bel¬ 
ladonna  in  intensity  of  effect  on  the  cerebral  and 
sensitive  functions,  and  on  the  abdominal  organs. 
The  evaporation  of  the  fresh  herb  alone  causes  a 
painful  affection  of  the  head,  giddiness,  dimness  of 
sight,  stupefaction,  and  a  feeling  of  great  anguish. 
In  one  case,  the  leaves,  applied  to  a  place  which 
had  been  burnt,  occasioned  decided  narcosis, 
laving  deliiium,  and  loss  of  sight.  The  vapour 
developed  during  the  formation  of  the  extract  of 
stramonium,  in  one  case,  produced  a  blindness  of 
two  days.  Internally,  even  in  very  small  quantities, 
it  causes  a  sort  of  intoxication,  heaviness  of  the 
head,  vertigo,  greatly  dilated  pupils,  which  become 
insensible  to  the  light,  obscuration  and  alienation 
of  the  senses,  dryness  of  the  throat,  and  inclination 
to  vomiting.  In  larger  doses,  violent  delirium  (a 
state  of  extasis ),  coma,  insensibility,  spasmodic 
trembling,  convulsions,  tetanic  and  hydrophobic 
pnenomena,  with  spasmodic,  constriction  of  the 
throat,  and  inclination  to  bite  (Seiler);  difficult 
respiration,  violent  pains  in  the  abdomen,  burning 
in  the  throat,  great  thirst,  frequent  vomiting, 
hreinorrhage  from  the  bladder,  eruption  of  a  red 
rash  on  the  skin,  particularly  on  the  face  and  chest, 
and  ultimately  death  under  apoplectic  and  para- 
htic  phenomena.  Hie  irritable  temperament  is 
not  so  much  excited  by  stramonium  as  by  bel¬ 


ladonna  ;  but  that  part  of  the  nervous  system  which 
presides  over  the  lymphatic  glands,  and  the  secre¬ 
tory  and  excretory  organs,  is  more  affected  by  the 
former,  so  that  it  approaches  in  this  regard  to  the 
acrid  narcotics.  According  to  Wendt,  stramonium 
stands  in  a  specific  relation  to  the  sexual  system, 
causing  violent  sexual  excitement.  Particular 
relation  of  stramonium  :  to  the  brain,  senses,  and 
female  sexual  organs.  Symptoms  of  saturation : 
feeling  of  drunkenness  and  giddiness  of  the  head, 
alienations  of  sense,  dilated  pupil,  dryness  and 
roughness  in  the  throat,  and  sexual  excitement. 

Forms  of  diseases  in  which  stramonium  is  indi¬ 
cated. — 1.  Chronic  rheumatism  :  very  painful,  with 
swelling  of  the  joints,  and  other  morbid  conditions, 
but  with  no  particular  vascular  reaction,  or  in  a 
purely  nervous  temperament ;  at  the  same  time 
the  herb,  externally  as  poultices,  is  particularly 
recommended  against  rheumatism  of  the  head. 
2.  Neuralgia  and  spasms:  partly  based  on  disturb¬ 
ance  of  the  nervous  functions,  and  partly  on 
rheumatic  causes ;  neuralgia  of  the  face,  cardialgy, 
epilepsy  (particularly  if  caused  by  onanism),  and 
obstinate  hysteria,  nymphomania,  hydrophobia, 
(as  preventive,  in  large  doses) ;  also,  against 
spasmodic  asthma  (the  stalks  and  leaves  are 
smoked,  and  the  smoke  swallowed  with  the 
saliva,  but  this  must  be  done  with  great  care, 
because,  in  apoplectic  constitutions,  death  may  be 
occasioned  by  it).  3.  Mania  (with  the  simul¬ 
taneous  rubbing  of  tartar-emetic  ointment  into  the 
shaved  head) :  After  depression  of  the  vascular 
excitement  by  bleeding,  and  other  antiphlogistic 
remedies;  it  is  most  efficacious  in  mental  derange¬ 
ment,  occurring  with  simultaneous  suppression 
of  the  ordinary  secretions  or  excretions,  as 
haemorrhoids,  menstruation, .&c.  4.  Externally  : 

against  chronic  rheumatism,  paralysis,  spasmodic 
strangulation  of  hernia,  ischuria,  spasmodic  stric¬ 
tures  of  the  uterus,  abnormal  sensibility  of  the  eyes 
to  light,  contraction  of  the  pupil,  &c. 

Preparations,  dose,  form,  and  combinations. — 
1.  Extr  actum  stramonii  herbee  recentis,  prepared 
by  digesting  the  fresh  juice  of  the  leaves  with 
spirits  of  wine  for  twenty-four  hours ;  then  filter  the 
liquid,  draw  off  half  by  distillation,  and  reduce  the 
residue  to  the  consistence  of  pills ;  of  a  blackish- 
green  colour,  the  solution  green.  2.  Tinctura 
semitiis  stramonii :  Brownish  yellow;  anodyne  and 
sedative  (according  to  Hufeland).  Dose  :  The 
powdered  leaves  (but  rarely  used)  from  one-half  to 
three  grains,  twice  a-day,  and  gradually  increased, 
particularly  in  mania.  The  seeds  (likewise  rarely 
used,  but  this  is  to  be  regretted,  since  they  contain 
the  efficacious  principle  of  the  plant,  viz. :  daturine, 
in  the  greatest  abundance),  one  quarter  to  two 
grains.  Extract :  To  begin  with  one-fourth  of  a 
grain,  and  increase  carefully.  The  tincture  from  5 
to  20  drops.  Form  :  Internally — powder;  pills  (R. 
Extr.  bellad.  Biss.,«extr.  liquor.,  rad.  liquor,  pulv. 
aa.  3j . ;  ft.  pil.  60,  sumantur  decern  bis  die— 
(Behrends)  ;  watery,  or  vinous  infusion  of  the 
leaves  Oj.  to  an  infusion  of  jiv. ;  a  teaspoonful 
every  two  hours).  To  avoid  vascular  excitement, 
the  extract  is  recommended  to  be  administered 
in  laurel-water,  or  water  of  bitter  almonds,  or  in 
antimonial  wine  (Biss.  in  half  an  ounce  of  aq. 
laurocer. ;  10  drops  three  times  a-day).  Exter¬ 
nally  :  The  leaves,  for  embrocations,  ointments, 
&c.  (one  part  to  four  parts  of  lard),  and  also  used 
for  smoking.  Meyer  used  the  latter  with  great 
success  in  asthmatic  affections,  particularly  if 
connected  with  arthritic  tendency,  or  abdominal 
obstructions.  After  he  had  employed  the  proper 
purgative  remedies,  &c.,  he  ordered  two  pipefuls 
of  thorn-apple  leaves  to  be  smoked  by  habitual 
smokers,  and  three  half-pipefuls  by  ladies,  and 
persons  not  used  to  smoke.  The  dose  was  gradu¬ 
ally  increased,  but  smoking  was  always  discon¬ 
tinued  for  the  time,  as  soon  as  the  above-mentioned 
symptoms  of  saturation  appeared.  Miguel  ordered 
smoking  of  thorn-apple  leaves  with  the  most  signal 
success  in  cases  of  asthma  and  dyspnoea.  Before 
using  this  remedy,  it  is  necessary  to  ascertain  that 
no  inflammatory  disease  of  the  lungs  be  present ; 
and  in  congestions  of  the  respiratory  organs,  bleed¬ 
ing  and  cupping  ought  to  precede  its  use.  If 
headache  is  caused  by  smoking,  foot  baths  with 
mustard,  purgative  clysters,  leeches  to  the  rectum, 
&c.,  are  to  be  employed.  For  collyria,  £)iss.  of 
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the  extract,  to  3  ij.  of  liquid  ;  for  rubbing  in  :  R-. 
extr.  stramon.,  3  iss. ;  aq-  laurocer.,  Jiss.,  to  rub 
into  the  painful  spot.  Harless,  in  prosopalgia,  for 
liniments  ;  3iss.  of  the  extract,  with  the  yolk  of  an 
egg,  and  Jjiv.  of  olive  oil ;  and,  internally,  three 
grains  inlviij.of  water,  against  chronic  rheumatism , 
by  Naffel-  Ointments,  one  part  to  eight  parts  of 
lard.  The  extract  is  also  used  endermically,  from 
6  to  10  grs.,  in  neuralgia.  Combinations  to  be • 
avoided :  Tannin,  salts  of  mercury,  and  nitrate  of 
silver. 

FORMULARY. 

1.  Otto  used  the  following,  with  great  success, 
against  periodic  spasms  of  the  chest,  and  asthmatic 
complaints,  with  diseases  of  the  heart :  R.  Herb, 
stramon.  gr.  ij. ;  sacch.  alb.  9iv. ;  divid.  in  part. 
8 ;  one  powder  to  be  taken  morning  and  evening. 
2.  Behrends,  against  rheumatism  and  neuralgia :  R. 
Sem.  stramon.  9iss.  ;  conserv.  rosar.  3  iss.,  con- 
tundantur  in  mortario  ;  adde  rad.  alth.  pulv.  q.  s. ; 
ft.  pil.  60  ;  10  to  be  taken  twice  a-day.  3.  Vogt, 
in  rheumatic  complaints :  Be.  Sem.  stramon.  pulv. 
9ss. ;  camph.  trit.  3  j ■ ;  herb,  sabin.  pulv.  [)v. ; 
extr.  seneg.  9iv.  ;  M.  ft.  pil.  aa.  gr.  ij.;  sumantur 
6  ter  die.  4.  Reusselner  found  the  following 
exceedingly  useful  against  frontal  and  maxillary 
neuralgia  :  R.  Extr.  stramon.  gr.  j. — ij. ;  sacch. 
gr.  x.  ;  M.  ft.  pulv.  dent.  tal.  dos.  4 ;  then  the 
dose  to  be  increased  till  slight  narcosis  appears  ; 
at  the  same  time  the  painful  spot  is  to  be  rubbed 
with  tinctura  stramonii.  5.  Wendelstadt  orders  in 
prosopalgia:  R.  Extr.  stramon.  gr.ss. ;  sacch.  alb. 
9ss. ;  dent.  tal.  dos.  5.  The  second  powder  to  be 
taken  half  an  hour  after  the  first ;  two  hours  after 
a  third  ;  and,  if  necessary,  the  fourth  and  fifth  on 
the  next  morning ;  after  the  cure,  carbonate  of 
iron  is  recommended.  6.  Schlesier,  against  proso¬ 
palgia  and  ischuria  :  R.  Extr.  stramon.  gr.  ij.- — iv.  ; 
corros.  sublim.  gr.  j — iij.  ;  aq.  distill.  §  iss. ; 
sumantur  guttoe  30,  secunda  quaque  hora.  7. 
Schmidtman  recommends  in  neuralgia  :  R.  Tinct. 
stramon.  %  ijss. ;  extr.  bellad.  ^ss.  5  aq.  amygd. 
amar.  concentr.  §  ij. ;  30  drops  every  four  hours; 
at  the  same  time,  externally,  R.  Extr.  stramon., 
extr.  bellad.  aa.  £)j.  ;  aq.  amygd.  amar.  concentr. 
%  iij.  ;  a  portion  to  be  applied  every  two  or  three 
hours  to  the  painful  cheek.  The  following  powder 
is  to  be  given  alternately  every  four  hours  with  the 
mixture:  R.  Ferr.  pulv.  9ss.  ;  sacch.  alb.  3  j  - ; 
dent.  tal.  dos.  16.  8.  Amelung  gives,  in  lunacy  : 
R.  Tinct.  sem.  stramon.  3  ij- ;  10  drops  twice  a- 
day,  gradually  increased.  9.  Against  neuralgia  of 
the  chest  and  abdomen  :  R.  Extr.  stramon.  7)ss. ; 
aq.  laurocer.  (vin.  stibiat.)  33s. ;  15  drops  thrice  a- 
day.  10.  Arnemann,  in  a  contracted  state  of  the 
pupil:  R.  Extr.  stramon.  [^ss.  j  aq.  destil  3j. ;  to 
instil  a  few  drops  into  the  eye.  11.  Hufeland,  in 
spasmodic  closure  of  the  eyelids :  R.  Tinct. 
stramon.  3iij. ;  aq.  destill.  Jvj.;  for  fomentation 
on  the  eyelids.  12.  Zollikofer,  in  painful  local 
rheumatism:  R.  Herb,  strain,  cont.  3  j . ;  adip. 
suill.  |  iv. ;  cer.  alb.  §j.;  leni  ebullitione  fiat 
ungent ;  to  be  rubbed  thrice  a-day  into  the  painful 
spot. 

Herba  et  Semina  Hyoscyami. — Henbane  leaves 
and  seeds — Bilsenkraut  in  German;  jusquiame  in 
French.  Physiography. — Mother-plant:  Hyoscy- 
amus  niger,  L. ;  biennial.  Sexual  system  :  Pen- 
tandria  monogynia.  Natural  order :  Solanete. 
Blooming  season :  May  and  August.  Native 
country  :  Whole  of  Europe,  on  the  borders  of 
roads,  hedges,  uncultivated  spots,  and  near  heaps 
of  rubbish.  Phytography. — Root:  Long,  wrinkled, 
as  thick  as  a  finger,  of  the  form  of  a  cabbage, 
brown  without,  white  within.  Stalk:  Erect,  mea¬ 
suring  from  one  and  a  half  to  two  feet,  knotty, 
having  thick  down.  Leaves:  Oval,  cleft,  with  rough 
hair,  and  dark  green.  Those  of  the  root  have 
stalks.  Blossoms  :  Almost  sessile,  single,  curved 
inwards  at  the  top  on  one  side,  short  stalks. 
Calyx :  Jug -shaped,  having  five  indentations,  very 
hairy,  permanent.  Corolla:  Single,  funnel  shaped, 
with  five  lobes  at  the  sides,  having  a  yellow  colour, 
with  black  lines  across  it.  Stamina  :  Five  in  num¬ 
ber.  Fruit:  Biloculated,  closely  surrounded  by 
the  permanent  calyx  and  a  capsule,  provided  with 
a  pericarp,  which  separates  it  into  several  divisions 
(capsula  cireumcisaj,  and  containing  many  seeds. 
Seeds ;  Small,  almost  kidney-shaped,  a  little  flat- 


ened,  wrinkled,  of  a  yellowish  grey-colour.  Physi¬ 
cal  properties  :  Smell  of  the  leaves  very  disagree¬ 
able  and  stupefying,  taste  nauseous  ;  smell  of  the 
seeds  stupefying,  taste  bitter.  Constituents, — 1. 
Hyoscyamine:  an  alkaloid,  obtained  pure  from  the 
seeds  by  Geiger  and  Hesse.  Physical  characters : 

It  crystallises  in  flaky,  colourless,  transparent 
needles,  devoid  of  smell ;  taste  hot,  similar  to 
tobacco ;  unchanged  by  the  air ;  melting  at  a 
gentle  heat ;  by  careful  application  of  heat,  the 
greater  part  is  evaporated,  or  partially  decomposed, 
when  ammonia  is  developed.  Heated  with  the 
hydrates  of  fixed  alkalies,  it  is  completely  decom¬ 
posed  under  disengagement  of  ammonia,  and  by 
this  circumstance  it  is  distinguished  from  nicotine, 
which  evaporates  unchanged  with  the  aqueous 
vapours.  Chemical  characters:  Very  difficult  of 
solution  in  water ;  easily  soluble  in  alcohol  and 
ether  (according  to  Brande),  also,  in  sulphuric, 
muriatic,  and  acetic  acids.  Tincture  of  iodine 
produces  in  the  watery  solution  a  copious  precipi¬ 
tate,  with  the  colour  oikermes;  tincture  of  galls,  or 
solution  of  gold,  a  yellowisli-white,  and  solution  of 
platina  no  precipitate ;  displaying  a  strong  aud  per¬ 
manent  alkaline  reaction  when  combined  with  wa¬ 
ter,  but  possesses  no  alkaline  properties  in  a  perfect¬ 
ly  anhydrous  state;  forming,  with  acids,  completely 
neutral  salts,  some  easily  crystallisable,  soluble  in 
water  and  alcohol,  of  a  very  bitter  taste,  and 
exceedingly  poisonous.  Dynamic  characters. — 
Hyoscyamine  concentrates  the  narcotic  effect  of 
the  plant ;  even  in  very  small  doses  it  dilates  the 
pupil,  though  not  so  intensely  as  atropine  ;  gr.  i. 
dissolved  in  3  h  of  water,  and  instilled  into  the 
eye,  caused  a  dilatation  of  the  pupil,  which  lasted 
for  several  days.  2.  Fatty  oil  (a),  such  as  is  readily 
soluble  in  alcohol ;  (b),  such  as  is  difficult  of  solu¬ 
tion  in  alcohol.  3.  Phyteumacolla.  4.  A  wax- 
like  substance.  5.  Resinous  matter.  6.  Wax. 
7.  Vegetable  albumen.  8.  Gum,  starch,  sugar  of 
mucilage,  and  different  salts,  with  alkaline  bases. 

Mode  of  operation. — In  moderate  doses,  henbane 
causes  a  diminution  of  the  morbid  sensibility,  dis¬ 
played  either  by  painful  sensations  or  abnormal 
motions,  without  causing  vascular  excitement  (as 
opium  does)  ;  it  does  not  increase,  therefore,  the 
pulsations  of  the  heart  and  arteries,  nor  cause 
congestions  or  orgasm  to  the  central  organs  ;  but, 
on  the  contrary,  it  makes  the  accelerated  pulse 
more  quiet  and  regular.  Henbane  may  thus  be 
considered  as  a  species  of  narcotic  antiphlogistic. 
On  the  other  hand,  it  does  not  paralyse  nor  retard 
the  abdominal  functions,  like  opium,  and  is  there¬ 
fore  peculiarly  adapted  for  the  treatment  of  children. 
Though  it  agrees  with  opium  in  chiefly  affecting 
the  brain  and  senses,  still  it  has  a  specific  relation 
to  the  spinal  system  in  general,  and  to  the 
pneumogastric  nerve  in  particular  ;  and  is,  there¬ 
fore,  exceedingly  advantageous  in  all  pure  nervous 
diseases  of  the  lungs  and  heart.  In  too  large 
doses,  it  produces  delirium,  paralysis,  coma,  clonic 
and  tetanic  spasms,  which,  according  to  Marshall 
Hall,  are  always  the  consequence  of  spinal  affec¬ 
tion.  Peculiar  relation:  To  the  brain,  senses, 
respiratory  organs ;  to  the  ciliary  nerves.  Symp¬ 
toms  of  saturation :  Vertigo  and  slight  delirium, 
redness  of  the  face,  dilated  pupil,  burning  and 
roughness  in  the  throat,  with  great  thirst,  and 
spasmodic  constriction  cf  the  pharynx.  Contra¬ 
indications  :  Active  inflammation,  or  too  great 
torpidity.  Forms  of  diseases  in  which  adminis¬ 
tered. — 1.  Second  stage  of  inflammation ;  alter 
the  antiphlogistic  method  has  been  employed,  and 
a  state  of  mere  excitement  is  still  existing  in  the 
diseased  organs,  as  in  pneumonia  and  inflamma¬ 
tory  catarrh,  where  a  teasing  spasmodic  cough 
still  continues  after  the  removal  of  the  inflamma¬ 
tory  symptoms  ;  and  here  it  is  very  advantageously 
combined  with  calomel,  sulphuret  of  antimony, 
and  small  doses  of  ipecacuanha.  2.  Nervous 
fever  (f.  nervosa  versatilis),  Avith  great  excite¬ 
ment,  restlessness,  violent  pains,  loquacious  de¬ 
lirium.  3.  Pains  and  spasms,  particularly  in  the 
respiratory  organs :  (a)  in  hooping-cough,  and  with 
very  young  children,  Avhen  the  violent  effects  of  bel¬ 
ladonna  are  sought  to  be  avoided,  (b)  Miller’s 
asthma  and  spasmodic  coug  h,  accompanied  by  palpi¬ 
tation  of  the  heart ,  &c.  (c)  Spasmodic  hesmoptysis, 
so  frequent  Avith  nervous,  irritable  individuals,  in  j 
combination  ■with  ipecac,  in  small  doses,  (d)  Ner-  I 


vous  car dialgia, with.  nitrate  of  bismuth  and  valerian . 
(e)  Convulsions  during  dentition,  Avhen  the  func¬ 
tions  of  the  nervous  system  are  exceedingly 
heightened — given  Avith  oxide  of  zinc ;  further,  in 
the  second  stage  of  acute  hydrocephalus ;  also,  in 
exanthematous  fevers,  to  calm  the  accompanying 
symptoms.  4.  Obstructions  and  indurations  in 
the  glandular  and  lymphatic  systems,  particularly 
in  scrofulous  subjects,  and  in  scirrhous  swellings 
of  the  Avomb.  5.  Externally :  (a)  in  iritis, 

against  callosity  of  the  eyelids,  and  hordeolum — 
Avith  conium  maculatum  and  linseed,  (b)  As  an 
antispasmodic,  anodyne,  and  absorbent  in  abdomi¬ 
nal  spasms,  inflammation,  and  painful  strictures  of 
the  rectum  and  os  uteri ;  also,  in  the  form  of 
clyster  and  ointment.  Preparations,  dose,  form, 
and  combinations. — 1.  Extractum  hyoscyami  (con¬ 
sistence  of  pills),  of  a  greenish  colour,  strong,  dis¬ 
agreeable  smell,  and  hot,  bitter  taste.  2.  Tinctura 
hyoscyami,  green.  3.  Oleum  hyoscyami  coctum, 
dark-green.  4.  Emplastrum  hyoscyami,  brownish- 
green.  Dose:  The  leaves  (seldom  used  internally), 
from  tAvo  to  eight  grains ;  the  seeds  (Avhich  con¬ 
tain  the  efficacious  principle),  from  tAvo  to  four 
grains;  the  extract,  from  one-half  to  three  grains 
several  times  a-day;  the  tincture,  from  ten  to 
twenty  drops.  Form  :  Internally-— the  leaves,  in 
poAvder;  pills;  and  infusion  (watery  or  vinous), 
9j.  to  §  iv. ;  the  seeds,  in  emulsion,  Qss.  to  Jiv. ; 
the  extract,  in  powder,  R.  extr.  hyoscyam.  croc, 
aa.  gr.  iij.,  sacch.  9j. ;  tal.  dos.  6;  one  every  two 
hours  in  the  versatile  nervous  fever.  Pills — R. 
Extr.  hyoscy.,  extr.  liq,,  sulph.  dep.  aa.  gr.  viij.; 
ft.  pil.  aa.  gr.  ij. ;  tal.  dos.  6.;  used  Avith  great  suc¬ 
cess  against  pulmonary  tubercles.  Solution — 

£)ss.  to  3  ij •  aq-  lauroc.  or  vin.  antim. ;  20  drops 
three  times  a-day.  The  oil  in  emulsion.  Exter¬ 
nally  :  The  extract,  for  collyria,  9ss.  to  §  ij.  of 
water ;  ointment,  particularly  for  the  eye,  9ss.  to 
3ij.  of  lard.  The  leaves,  for  anodyne  fomentations  '• 
R.  Herb,  hyoscyam.,  herb.  con.  macul.  aa.  3j. ; 
sem.  lin.  jiv. ;  to  simmer  half,  or  the  third,  part 
Avith  milk.  Clysters  may  be  used,  but  require 
great  care,  since  henbane,  like  opium,  exerts  a 
much  stronger  effect  upon  the  rectum  than  on  the 
stomach;  the  dose  is  to  ^j.  Combinations 
With  calomel  and  nitrate  of  potash,  in  inflamma-' 
tory  diseases;  with  oxyde  of  zinc  and  absorbents- 
in  some  spasmodic  affections  ;  Avith  ipecacuanha, 
in  divided  doses,  and  with  digitalis,  in  spasmodic 
htemorrhage  from  the  lungs  and  uterus;  Avith 
calomel,  in  inflammatory  diseases  of  the  respiratory 
organs,  for  the  purpose  of  promoting  the  crisis, 
which  is  prevented  through  spasm ;  in  neuroses, 
Avith  laurel-Avater  and  Avine  of  antimony.  Com¬ 
binations  to  be  avoided  :  Tannin,  salts  of  mercury 
(except  calomel),  and  nitrate  of  silver. 

FORMULARY. 

1.  Jalin,  in  hannoptysis  :  R.  Extr.  hyosc.  gr.  j. ; 
rad.  ipec.  gr.  ss.  ;  pot.  nitr.  9ss. ;  cort.  cinnamom. 
gr.  v. ;  tal.  dos.  6;  one  poAvder  .every  two  hours. 
2.  To  prepare  and  promote  the  crisis,  if,  in  pneu¬ 
monia  and  pleurisy,  a  state  of  nervous  excitement 
exists  after  the  removal  of  the  inflammatory 
symptoms  by  an  antiphlogistic  treatment :  R.  Extr. 
hyosc.  gr.  j.  ;  calom.,  sulph.  stibiat.  aur.  aa.  gr.  ss. ; 
rad.  liquor,  gr.  viij.  ;  M.  ft.  pulv.  ;  sumatur  una 
tertia  quaque  hora.  3.  Vogler’s  sedative  and  anti¬ 
spasmodic  poAvder,  especially  in  spasms  and  con¬ 
vulsions  of  children:  R.  Extr.  hyosc.,  zinc, 
oxydat.  aa.  gr.  j.  ;  magnes.  carbon,  gr.  iij.  ; 
sacch.  lact.  9ss. ;  detur.  tal.  dos.  6;  una  tertia  q. 
hora.  4.  Heim  orders  the  folloAving  efficacious 
pills  in  spasmodic  cough :  R.  Extr.  hyosc.  3ss. ; 
herb,  digital,  pulv. ;  rad.  ipecac,  pulv.  aa.  gr.  v. ; 
opii,  gr.  ij. ;  mucilag.  gurnm.  arab.  q.  s. ;  ft.  pilul. 
30  ;  una  tertia  q.  hora.  5.  Hufeland’s  sedative  pills, 
proved  an  excellent  remedy  in  all  kinds  of  nervous 
pains  and  spasms  :  R.  Herb,  hyosc.  ext.  hyosc.  aa. 
gr.  xv. ;  extr.  liquor,  q.  s. ;  ft.  pil.  30 ;  one  pill 
every  hour  till  the  symptoms  cease.  6.  Against 
hooping-cough  :  R.  Extr.  hyosc.  gr.  x.  ;  vin. 
stibiat.  3ij. ;  to  a  child,  a  year  old,  eight  drops 
four  times  a-day,  and  so  on  proportionately  in  in¬ 
creased  doses.  7.  Schwartze  and  Kichter  against 
htemoptysis  :  R.  Sem.  hyosc.  3ss. ;  sem.  papav. 
alb.5vj.;  terantur  cum  aq.  ceras.  nigr.  §vj.,  ut 
!  flat  emulsio  ;  sum.  cochl.  mag.  secuuda  q.  h.  8 . 
I  Harless  recommends,  in  the  same  complaint  :  R 
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Found. 

Atoms.  Calculation. 

Carbon  . 

.  57-00 

34 

57  18 

Hydrogen 

.  9-29 

64 

9-26 

Sulphur  . 

.  1804 

4 

18-04 

Oxygen  . 

.  2-31 

1 

2-23 

Potash  . 

.  13-36 

1 

1329 

is  therefore  composed  of  K  C  + 

C32  Hg4  6  C  ; 

01.  hyosc.  coct.  j$ss. ;  gum.  mimos.  3  vj.  ;  syr 
alth.  5j. ;  misc.  intim.  et  affund.  sensim  aq.  cerasor. 
nigr.  ^vj. ;  sum.  coch.  mag.  q.  liora.  9.  Stark’s 
antispasmodic  liniment :  R.  01.  hyosc.  ol.  papav. 
alb,  aa.  §  ss. ;  liq.  ammon.  succin. ;  tinct.  op.  crocat. 
aa.  £)>j- j  M.fiatlinim  ;  to  rub  ateaspoonl'ul  every 
two  hours  into  the  affected  part.  10.  Schmidt 
against  iritis  :  R.  Extr.  hyosc.  3j. ;  aq.  destill.  j$j 
to  instil  lukewarm  into  the  eye  four  times  a-day. 
11.  Wulzer  against  scrofulous  photophobia:  R. 
Extr.  hyosc.  gr.  xij.;  butyr.  rec.  3ij.;  M.  fiat 
unguent ;  a  piece  of  the  size  of  a  pea  to  be  rubbed 
twice  a-day  into  the  foramen  supra-orbitale,  and 
the  exterior  surface  of  the  upper  eyelid.  12. 
Graefe  against  inflammation  of  the  retina :  R. 
Extr.  hyoscyam.  gr.x.;  extr.  opii,  gr.  v.;  ung 
hydrarg.  ciner.  3 j • ;  M.  ft.  unguent;  to  rub  into 
the  frontal  and  temporal  regions  of  the  head.  13. 
Richter  against  painful  and  inflamed  hordeola,  to 
promote  suppuration,  and  against  tylosis:  R. 
Herb,  hyoscyam. ;  farin.  sem.  lin.  aa.  j^ss. ;  herb. 


conii  macul.  jiss. : 


concis.  contus.  misc.  and  coq. 
s.  ad  consist,  cataplasm. ; 


cum  lacte  vaccm.  q 
to  apply  lukewarm,  as  a  fomentation,  every  hour. 


PROGRESS  OF  CHEMISTRY. 
By  M.  J.  Berzelius. 


ANIMAL  MATTERS  (CONTINUED). 

Ethal. — Mr.  L.  Smith  has  also  analysed  ethal,  and 
has  obtained  variable  results,  but  which,  neverthe¬ 
less,  agree  wiih  the  formula  calculated  according  to 
the  analyses  of  Messrs.  Chevreul  and  Dumas,  viz., 
C32  Hes  0-2.  We  know  from  the  researches  of  M. 
Dumas,  that  this  chemist  admits  that  ethal  is  the 
base  of  spermaceti,  combined  with  one  atom  of 
water  =  C32  H06  O+H.  But  ethal  is  not  this 
base,  and  that  for  the  same  reason  that  gly¬ 
cerine  is  not  the  hydrate  of  the  liphylic  oxide, 
and  that  alcohol  is  not  the  hydrate  of  the  ethylic 
oxide.  The  base  of  cetine  is  a  peculiar  substance, 
which  has  not  yet  been  prepared  in  an  isolated  state, 
and  ethal  is  another  peculiar  substance,  which 
does  not  combine  with  acids,  and  from  which  the 
water  it  is  in  combination  with  cannot  be  separated 
by  means  of  other  oxides.  Therefore,  to  avoid 
all  confusion  in  our  ideas,  we  shall  designate,  con 
formably  to  the  denominations  derived  from  the 
Greek,  methyle,  enyle,  lipyle,  and  with  M.  Liebig, 
theradicalof  thebase  of  cetine=  C32  Hoeascetyle, 
from  xvros,  cetus,  and  the  base  itself  as  cetylic 
oxide  C32  Hce  0.  The  scientific  name,  therefore, 
of  cetine,  is  cetinate  of  cetylic  oxide,  or  cetylic  ceti- 
nate.  When  the  cetylic  oxide  is  separated  from 
the  acid  by  means  of  hydrate  of  potash,  the  ele¬ 
ments  of  one  atom  of  water  combine  with  one 
atom  ol  the  oxide,  and  from  C32  Hus  O2,  which 
is  ethal,  in  a  manner  analogous  to  the  ethylic  oxide, 
C4  H10  0,  which,  the  moment  it  is  set  at  liberty, 
combines  with  the  elements  of  one  atom  of  water 
to  form  C4  H 12  O2,  which  is  alcohol.  This  is  the 
reason  which  induced  M.  Dumas  to  look 
ethal  as  an  alcohol. 

Ethal  and  Carbonic  Sulphide. — A  new  and  inte¬ 
resting  proof  of  the  analogy  of  ethal  with  alcohol 
has  been  given  by  MM.  de  la  Provostaye  ( Annales 
de  Chimie  et  de  Physique,  vol.  vi.  p.  494),  and 
Desains,  who  have  shown  that  ethal  behaves  with 
the  carbonic  sulphide  and  potash  exactly  as 
alcohol  in  the  xanthates  described  by  M.  Zeise. 
When  ethal  is  dissolved  in  carbonic  sulphide  to  sa¬ 
turation,  a  transparent  and  colourless  liquid  is  ob¬ 
tained.  When  hydrate  of  potash  is  thrown  into 
this  liquid,  reaction  commences  immediately,  and 
ceases  at  the  end  of  a  few  hours  only.  The  pro¬ 
portions  have  not  been  indicated.  The  mass  which 
results  is  mixed  with  three  or  four  times  its  volume 
of  alcohol,  and  the  whole  heated  in  a  closed  vessel, 
care  being  taken  that  it  does  not  boil.  The  clear 
solution  is  decanted  off  from  an  alkaline,  heavy, 
thick,  reddish-brown  liquid,  which  has  not  yet 
been  examined ;  and  it  deposits,  on  cooling,  a  salt  in 
the  iorm  of  light  scales,  which  are  washed  to  re-  1 
move  the  mother  water,  at  first  with  cold  alcohol, 
then  with  ether,  and  is  afterwards  subjected  to 
new  crystallisations  in  a  small  quantity  of  boiling 
anhydrous  alcohol. 

The  salt  prepared  in  this  manner  has  been 
analysed  with  much  care,  and  yielded 


upon 


if  the  cetylic  oxide  in  this  formula  is  replaced  by 
the  ethylic  oxide,  we  have  the  potassic  xanthate  of 
M.  Zeise. 

The  cetylico-potassic  sulpho-carbonate  is  white, 
insipid,  inodorous,  fat  to  the  touch,  very  little 
soluble  in  cold  alcohol,  and  strongly  hygroscopic. 
Nevertheless  water  moistens  it  but  slowly  ;  but  it 
decomposes  it,  and  separates  from  it  the  ethal  of  a 
reddish  colour,  which  afterwards  becomes  white. 
When  heated,  it  first  gives  an  odour  of  onions,  then 
that  of  carbonic  sulphide,  and  lastly  that  of  ethal. 
It  burns  with  flame,  and  leaves  a  carbonaceous 
residue,  which  contains  the  potassic  sulphuret. 
The  alcoholic  solution  of  this  salt  has  a  slightly 
yellow  colour ;  it  produces  with  the  earthy  and 
metallic  salts,  precipitates,  which  resemble  the 
corresponding  xanthates ;  but  it  does  not  precipi¬ 
tate  the  sulphuret  of  zinc,  as  the  ethylico-potassic 
sulpho-carbonate  does.  When  it  is  mixed  with 
an  acid,  the  latter  combines  with  the  potash,  and 
the  ethal  separates  from  the  carbonic  sulphide, 
and  becomes  free.  If,  instead  of  the  hydrate  of 
potash,  the  powdered  barytic  hydrate  is  thrown 
into  a  solution  of  ethal  in  the  carbonic  sulphide, 
a  corresponding  gelatinous  barytic  salt  is  obtained. 
The  acetate  of  lead  gives  a  voluminous  white  pre¬ 
cipitate,  which  gradually  blackens  at  the  end  of 
a  day  or  two.  The  salts  of  tin  gives  gelatinous 
white  precipitates.  The  chloruret  of  mercury 
throws  down  a  white  precipitate,  which  soon  be¬ 
comes  yellow  and  decomposed.  The  nitrate  of 
silver  gives  a  beautiful  yellow  precipitate,  which 
rapidly  becomes  brown  and  black,  even  in  a  dark 
place.  These  combinations  consequently  resem¬ 
ble  the  xanthates,  but  they  are  much  less  stable. 

Cetine  and  Nitric  Acid. — Mr.  Radclyff  ( Annalen 
der  Chemie  und  der  Pharmacie,  vol.  xliii.  p.  349) 
has  experimented  in  the  laboratory  of  M.  Liebig 
on  the  influence  exercised  by  nitric  acid  on  cetine. 
He  has  found  that  the  decomposition  of  spermaceti 
takes  place  quietly,  and  in  a  certain  manner,  when 
the  latter  is  heated  in  nitric  acid  of  medium 
strength  at  a  temperature  sufficient  to  keep  it  in 
fusion,  but  without  raising  it  to  boiling.  Nitric 
acid  does  not  pass  over  by  distillation;  there  only 
passes  water  mixed  with  a  volatile  oily  acid,  of 
which  a  sufficient  quantity  has  not  been  obtained 
to  analyse  it;  but  he  supposes  that  this  acid  is  the 
enarthylic  acid  (azoleic  acid.)  The  spermaceti  is 
sensibly  modified,  but  not  dissolved.  When  the 
reaction  has  gone  on  for  several  days,  the  acid 
liquid  contains  succinic  acid,  which  may  be  ob¬ 
tained  in  the  crystallised  state  by  the  evaporation 
of  the  acid.  When  the  succinic  acid  is  entirely 
separated,  the  concentrated  mother- water  deposits 
in  crystalline  grains  a  notable  quantity  of  an  acid, 
the  prinelic  acid.  When  the  reaction  of  the  nitric 
acid  is  prolonged,  another  acid  is  obtained,  which 
is  very  soluble  in  water,  and  which  crystallises  in 
transparent  masses  analogous  to  cauliflower. 
This  acid,  according  to  analysis,  is  composed  of 
Cfi.Hio  O4,  and  saturates  one  atom  of  oxide  of 
silver.  The  completion  of  the  memoir  has  not 
yet  been  published. 


With  regard  to  the  origin  of  this  mucilage,  M. 
Mulder  believes  that  it  is  the  mucilage  of  the 
spawn  of  frogs  swollen  by  water. 

Air  in  Eggs. — Some  chemists  have  pretended 
that  the  air  in  eggs  contained  rather  more  oxygen 
than  atmospheric  air.  M.  Wcehler  ( Annalen  der 
Chemie  und  Pharmacie,  vol.  xli.,  p.  121)  has  com-! 
municated  some  experiments  on  this  subject,  and 
has  shewn  that  it  is  not  so — a  result  which  seems 
naturally  to  follow  the  diffusion  of  gases  through 
the  shell  and  pellicle  of  the  egg.  He  has  found, 
on  the  contrary,  that  the  air  contained  in  the  egg 
only  contains  about  18  per  cent,  of  oxygen  imme¬ 
diately  after  it  had  been  laid. 

Disengagement  of  Air  by  the  Infusoria. — M. 
Wcehler  (Poggendorff's  Annalen,  vol.  lvii.,  p.  308) 
has  described  a  mucilaginous  matter,  which  is 
formed  during  the  summer  in  the  concentrated 
salt  water  of  the  saline  springs  of  Rodenburg,  in' 
Hesse,  and  which  covers  the  bottom  of  the  reser¬ 
voirs  with  a  layer  half  an  inch  thick :  it  is  of  a 
greyish  yellow  colour,  and  is  full  of  large  bubbles 
of  air  containing  51  per  cent,  of  oxygen,  and  49, 
per  cent,  of  nitrogen.  When  examined  under  the 
microscope,  it  is  found  to  be  alive  with  thousands 
of  infusorial,  which,  according  to  M.  Ehrenberg, 
are  furstilse,  salinse,  and  bacillanse.  The  muci¬ 
lage  itself  contains  nitrogen.  This  fact  constitutes 
an  addition  to  the  observation  of  M.  Morren,  men¬ 
tioned  in  one  of  the  preceding  reports ;  and  it 
would  seem  from  that,  that  the  disengagement  ofl 
oxygen  in  these  animals  is  owing  to  the  action  of 
the  sun  on  the  chlorophyllum  they  contain. 

Animals  which  support  an  elevated  Temperature. 
— M.  Spallanzani  has  observed,  as  is  known, 
that  several  small  animals,  belonging  to  the 
genus  entomozoa,  and  which  he  called  rotiferas 
and  tardigrade,  became  quite  desiccated  in  a  dry 
season,  and  that  all  form  and  sign  of  life  disap¬ 
pears,  to  return  when  they  are  moistened  with 
water.  M.  Doyer  (If  Institut,  No.  451,  p.  89), 
confirms  Spallanzani’s  observation.  The  animal 
in  a  soft  state  dies  at  the  temperature  of  120“ 
Falir.,  but  if  it  is  completely  dried  first,  it  will 
then  bear  a  heat  of  250°,  without  losing  the  pro¬ 
perty  of  returning  to  life  when  moistened  with 
water.  Even  when  a  number  of  these  animals 
are  heated  to  286°,  some  of  them  will  be  restored 
to  life  when  brought  into  contact  with  water.  The 
explanation  of  this  phenomenon  is  simply,  that  the 
albumen  contained  in  the  liquids  of  these  animals 
in  the  soft  state,  is  coagulated  by  heat ;  and  when 
they  have  been  perfectly  dried,  they  may  be  exposed 
to  a  very  elevated  temperature  without  the  albu¬ 
men  becoming  coagulated. 


PRODUCTS  OF  METAMORPHOSIS. 


Meteoric  Mucilage. — M.  Mulder(Scheik,  Onder- 
zock,  4to.,  p.  8  to  34)  has  examined  the  muci¬ 
laginous  matter  which  is  sometimes  found  in  the 
morning  on  turf,  the  origin  of  which  is  unknown; 
it  has  been  sometimes  regarded  as  a  substance 
thrown  from  a  falling  star,  and,  in  fact,  several 
different  opinions  have  been  given  as  to  its  origin. 
The  experiments  of  M.  Mulder  put  this  question 
beyond  doubt,  by  observing  that  it  is  an  animal 
mucilage  swollen  by  water  to  the  highest  degree, 
so  that  the  solid  mucilage  it  contains  forms  but  a 
very  small  part  of  it.  Fie  has  found  in  it  the  earth 
of  bones,  a  trace  of  protein,  a  little  lactate  of  soda, 
and  marine  salt.  The  elementary  analysisyielded— 
Carbon  .  .  50-53  ..  5L03 
Hydrogen.  6'53  ..  677 

Nitrogen  .  9‘27  ..  9-58 

Oxygen  . .  33-67  . .  32'62 


Gelatine. — In  a  preceding  report  it  is  stated 
that  M.  Scheerer  had  found  that  the  gelatinous 
tissues  and  the  gelatine  obtained  from  them  by  boil¬ 
ing,  possessed  the  same  composition ;  but  that  he  had 
found  a  formula  differing  from  that  of  M.  Mulder, 
M.  v.  Gondoever  has  made  several  experiments 
with  the  view  of  proving  the  correctness  of  the 
formula  of  M.  Mulder.  M.  Scheerer  had  em¬ 
ployed  only  a  heat  of  212  deg.  Fah.,  to  dry  the 
gelatinous  tissues  :  M.  Gondoever  dried  the  gelatine 
at  212  deg.  Fah.,  and  continued  the  desiccation 
until  the  weight  was  constant.  In  this  way  it  lost 
14-444  per  cent,  of  water;  but  by  continuing  the 
drying  to  260  deg.  Fall.,  in  dry  air,  it  lost  l*44per 
cent,  in  addition.  He  analysed  the  gelatine  after 
this  operation,  and  obtained  the  same  quantities 
of  carbon  and  hydrogen  that  M.  Mulder  had  pre¬ 
viously  obtained  by  his  analyses.  Gelatine  con¬ 
tains  50-05  per  cent,  of  carbon  (C=z76"428),  and 
6-48  per  cent,  of  hydrogen,  according  to  the  analy¬ 
ses  of  M.  Mulder.  The  gelatinous  tissues,  according 
to  M.  Scheerer,  contain  50-997  of  carbon  (C— 
75-82)  and  7'075  per  cent  of  hydrogen.  The  dif¬ 
ference  consists  in  1  per  cent,  of  carbon,  and  £ 
per  cent,  of  hydrogen.  When  the  analyses  are 
executed  with  care,  there  should  not  occur 
the  error  of  more  than  one  or  two  units  in  the 
second  decimals  as  regards  hydrogen.  If  then, 
the  analyses  and  formula  of  M.  Mulder  are  calcu¬ 
lated  according  to  the  corrected  atomic  weight  of 
carbon,  we  arrive  at  the  following  results  : — 
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Atoms. 

13 

20 

4 

5 


Calcu¬ 

lation. 

49-942 

6-382 

18-104 

25-570 


Hartshorn  Fish 
gelatine,  gelatine. 

Carbon  ..  49-423  50-119 

Hydrogen  ..  6-477  6‘644 

Nitrogen  . .  18-350  18-313 

Oxygen  ..  25-750  24-907 

These  evidently  do  not  agree  with  the  numbers  of 
M.  Scheerer,  but  neither  do  they  with  the  formula 
of  M.  Mulder.  As  there  is  every  reason  to  believe 
that  the  analyses  of  M.  Scheerer  have  been  care¬ 
fully  conducted,  they  prove,  in  my  opinion,  that  the 
gelatinous  tissues  and  gelatine  have  not  the  same 
composition,  and  that  the  tissues  undergo  a  metamor¬ 
phosis  during  the  production  of  gelatine. 

M.  Mulder  ( Scheik .  Onderzoek ,  1,  St.  p.  67) 
has  stated,  that  M.  Cop  has  conducted  analyses 
by  the  combustion  of  fish-gelatine  (that  is  to  say, 
of  the  membrane  which  is  converted  into  isinglass 
by  boiling)  which  was  afterwards  washed  in  cold 
water  with  lessive,  and  dried  at  262°  Fahr.,  and 
that  he  obtained  (C=75T2)  51-366  per  cent,  of 
carbon,  and  6-7  per  cent,  of  hydrogen.  These 
results  also  differ  from  the  composition  of  gelatine, 
and  especially  as  regards  the  carbon,  but  M. 
Mulder  believes  that  this  difference  is  owing  to 
the  vessels  which  ramify  in  the  membrane,  and 
which  are  not  dissolved  by  boiling.  This  circum¬ 
stance  may  be  ascertained  by  determining  the 
quantity  of  the  insoluble  part ;  but  this  latter,  ac¬ 
cording  to  M.  Scheerer,  does  not  contain  at  the 
utmost,  more  than  (C=75-12)  52'823  per  cent,  of 
carbon  ;  so  that,  in  order  that  the  quantity  of  car¬ 
bon,  instead  of  being  49‘994,  should  be,  5P366, 
we  must  suppose  that  half  the  membrane  was 
composed  of  vessels,  which  appears  to  be  scarcely 
probable,  as  the  insoluble  residue  is  in  very  small 
quantity. 

M.  U.  Gondoever  has  also  examined  the  gelatine 
which  has  lost  the  property  of  gelatinising,  by 
means  of  a  very  prolonged  ebullition.  He  has 
found  that  it  possesses  the  same  composition,  except 
that  it  is  combined  with  one  atom  of  water,  so 
that  the  formula  is  C52  Hsz  Ni6  0^1=4  (C13  H20 
N4  05)  XH.  The  analyses  agree  very  well  with 
calculation.  He  compares  this  combination  with 
that  of  the  combinations  of  gelatine  and  chlorous 
acid,  prepared  by  M.  Mulder,  and  which  is  the  more 
rich  in  gelatine,  namely,  4  Ci3  H20  N4  Os  +  Cl, 
and  which  gives  rise  to  a  gelatine,  which  does  not 
coagulate,  when  the  chlorous  acid  is  separated  by 
an  alkali. 

M.  Marchand  (  Jour 71.  fur  pr.  Chem.,  vol.  xxvii., 
p.  84)  has  endeavoured  to  prove  that  the  formula 
of  gelatine,  like  that  of  proteine,  contains  forty 
atoms  of  carbon,  and  that  it  is  C4o  He2  N12  O15, 
that  is  to  say,  of  proteine  -f  2  N-j-3  O;  or  that  it 
contains  in  hundredths  (C  =  75,00)  50'52  per  cent, 
of  carbon,  6P52  of  hydrogen,  17-69  of  nitrogen, 
and  25"27  of  oxygen,  a  composition  which  also 
agrees  with  the  proportions  of  these  elements  in 
the  tannate  of  gelatine.  It  may  be  objected  to  this 
opinion,  1st,  that  it  supposes  half  percent,  of  carbon 
more  than  all  the  analyses  of  gelatine  have  yielded, 
and  2ndly  that  it  can  scarcely  be  admitted  that 
proteine  gives  birth  to  gelatine,  by  the  addition 
of  nitrogen,  which  is  unaccompanied  by  hydrogen. 
We  should  be  rather  tempted  to  believe  that  pro- 
teine  gives  origin  to  compounds  more  nitrogenised 
than  it  is,  by  separating  other  elements  which  form 
new  compounds. 

Sugar  of  Gelatine. — In  the  report  for  1841,  I 
mentioned  the  different  opinions  which  have  been 
published  on  the  composition  of  the  sugar  of  gela¬ 
tine  by  M.  Mulder  and  M.  Boussingault,  even 
after  the  correction  that  the  latter  made  in  his 
analyses,  and  I  added  that  that  of  M.  Mulder  ap¬ 
peared  to  me  to  be  the  more  probable  and  the 
more  simple.  M.  Mulder  has  subjected  this  matter 
to  a  fresh  examination  (Scheik,  Onderzoek,  1  St. 
p.  17),  and  he  persists  in  preserving  his  formulae 
according  to  the  analyses  of  the  combination  of 
sugar  of  gelatine  and  oxide  of  lead,  which  have 
been  made  by  M.  Buys  Ballot,  and  which  agree 
perfectly  with  them,  namely,  sugar  of  gelatine 
=  Cg  Hi4  N4  O5  +  2H  ;  combinations  of  sugar 
of  gelatine  with  metallic  oxides  =  Cs  Hi4N4  O5 
+  2  R ;  acid  formed  of  sugar  of  gelatine  with 
nitric  acid,  =  Cs  Hj4  N4  O5  2  N  +  4  H;  salts 
of  this  acid,  =  Cs  Hi4  N4  65  +  2  RN  +2  H, 
These  salts  present  different  degrees  of  saturation, 


so  that  one  atom  of  the  acid  may  combine  with 
3R  +  H,  or  with  4  R,  and  in  this  latter  case  the 
salt  is  anhydrous.  The  acid  is  composed  of  one 
atom  of  hydrated  sugar  of  gelatine,  and  of  two 
atoms  of  hydrated  nitric  acid  =  H2  Cs  Hi4  N4  Os 
+  2  H  N.  In  the  first  species  of  salts  one  atom 
of  hydrated  sugar  of  gelatine  is  combined  with 
two  atoms  of  anhydrous  metallic  nitrate ;  for 
example,  H2  Cs  Hi4  N4  O5  —r  2  Pb  N  ;  in  the 
third  kind,  one  atom  of  a  combination  of  anhy¬ 
drous  sugar  of  gelatine  and  metallic  oxide  is  com¬ 
bined  with  two  atoms  of  equally  anhydrous  metal¬ 
lic  oxide  ;  for  example,  Pb2  Cs  Hi4  N4  O5 
5  Pb  N  ;  and  the  second  kind  is  formed  of  the 
combination  of  one  atom  of  the  salt  of  the  first 
kind  with  two  atoms  of  the  salt  of  the  third  kind. 
It  is  possible  that  there  may  be  intermediate  com¬ 
binations. 


Gelatine  and  Chromic  Acid. — M.Persoz  (Journ. 
fur  pr.  Chem.,  vol.  xxvi.,  p.  53)  has  ascertained 
that  when  gelatine  is  boiled  with  sulphuric  acid, 
bichromate  of  potash  and  water,  it  gives  rise  to 
pure  carbonic  acid  gas,  hydrocyanic  acid,  and  the 
sulphate  of  ammonia.  If  no  other  products  are 
formed,  the  gelatine,  combined  with  eighteen 
atoms  of  the  oxygen  of  the  chromic  acid,  should 
be  decomposed  into  one  equivalent  of  oxide  of 
ammonia,  one  equivalent  of  hydrocyanic  acid, 
eleven  atoms  of  carbonic  acid,  and  five  atoms  of 
water.  It  is  also  probable  that  formic  acid  is 
generated  during  this  reaction. 

Preparation  of  Gelatine. — M.  Ruthay  (Anna- 
len  dtr  Chemie  und  Pharmacie,  vol.  xli.,  p.  236) 
has  indicated  the  following  plan  for  preparing  gela¬ 
tine,  without  having  recourse  to  boiling,  by 
means  of  the  scrapings  obtained  from  the  tan¬ 
neries.  These  scrapings  are  plunged  into  water, 
and  left  there  until  they  begin  to  smell ;  they  are 
then  well  washed,  either  in  a  bag  placed  in  run¬ 
ning  water,  or  by  beating  them  in  water  which  is 
constantly  renewed.  A  solution  of  sulphurous 
acid  in  water  is  then  obtained,  of  the  specific  gravity 
of  1"035.  11-2  parts  of  the  moistened  mass, 

slightly  pressed,  are  then  mixed  with  two  and  a 
half  parts  of  this  acid,  and  they  are  left  in  contact 
in  an  open  vessel  for  twenty  four  hours ;  at  the 
end  of  that  time  the  acid  is  poured  off,  the  mass  is 
washed  twice  in  water,  then  again  mixed  with  two 
and  a  half  parts  of  acid,  and  stirred.  In  the 
second  operation,  when  the  vessel  is  opened,  the 
odour  of  the  sulphurous  acid  has  not  disappeared  ; 
the  mass  is  withdrawn  and  well  washed,  to  remove 
all  the  acid,  then  introduced  into  a  tub  which  is 
two-thirds  filled  with  water  at  92  deg.  Fahr.,  and 
the  whole  is  left  covered  up  in  a  warm  place  for 
twenty-four  hours.  The  liquid  which  is  with- 
drawn  from  the  tub  at  the  end  of  that  time,  forms 
a  colourless  jelly  by  cooling.  More  water  is  then 
added  to  the  residue  ;  at  the  end  of  twenty-four 
hours  a  fresh  quantity  of  gelatine  is  obtained,  and 
this  operation  is  to  be  continued  as  long  as  the 
water  can  dissolve  anything.  It  appears  that  this 
gelatine  can  be  preserved  in  closed  vessels  as  long 
as  can  be  desired. 


Chondrine.  —  M.  Mulder  (Scheik  Onderzoek, 
1st  St)  has  subjected  chondrine  to  fresh  analysis, 
and  has  obtained  from  chondrine  deprived  of  sul¬ 
phur  the  following  results  :  (C  =  75-15). 


Pound. 

Carbon  49"737 
Hydrogen  6'680 
Nitrogen  14"570 
Oxygen  29-013 


Atoms.  Calculated. 

16  49-703 

26  6-709 

4  14-642 

7  29-946 


M.  Mulder  admits  by  calculation  an  atomic 
weight  twice  as  high,  which  does  not  agree  with 
the  formula  of  gelatine.  It  is  evident  that  the 
relation  of  atoms  does  not  present  too  great  a 
difference,  when  the  properties  are  so  analogous. 
The  cartilaginous  tissues  contain  sulphur,  but  the 
quantity  is  so  small  that  it  forms  only  0"38  per 
cent.  M.  Mulder  admits  that  this  quantity  is 
equal  to  one  atom  of  sulphur  to  twenty  of  chon¬ 
drine,  according  to  the  formula  cited  above,  which 
in  this  hypothesis  would  require  0’41  per  cent. 
We  can,  however,  scarcely  allow  that  the  whole 
is  combined  with  sulphur ;  chondrine  probably 
contains  a  sulphurous  combination  analogous  to 
that  which  is  supposed  to  exist  in  the  hair,  relative 


to  proteine ;  and  an  atom  of  which  is  combined 
with  several  unsulphuretted  atoms  of  chondrine. 

M.  Schrader  (Scheik.  Onderzoek,  3,  St.,p.  269) 
has  shown  still  later  that  when  a  current  of 
chlorine  is  passed  through  a  solution  of  chondrine 
in  water,  a  white  precipitate  is  obtained,  which 
becomes  hard  and  green  -when  dried  in  the  open 
air,  and  which  is  composed,  according  to  his 
analysis,  of  C32  H52  Ns  Oi4  -j-  Cl ;  according  to 
the  preceding  formula,  it  would  be  composed  of 
two  atoms  of  chondrine  and  one  Equivalent  of 
chlorine.  The  analyses  agree  very  well  with  the 
results  of  calculation.  The  chlorine  may  be 
separated  by  an  alkali,  and  the  chondrine  will  be 
left  unchanged.  If  this  difference  which  exists 
between  chondrine  and  gelatine,  which,  under  the 
iufluence  of  chlorine,  gives  birth  to  chlorous  acid, 
and  combines  with  it,  may  induce  us  to  admit  a 
double  atomic  weight  for  chondrine,  it  will  pro¬ 
bably  be  necessary  also  to  double  the  atomic 
weight  of  gelatine,  and  represent  it  by  C26  H4o 
Ns  O10.  Nevertheless,  before  deciding  this  ques¬ 
tion  with  certainty,  a  larger  number  of  combina¬ 
tions  must  be  known. 

M.  Schrader  has  found  that  chondrine  at  212° 
Fahr.,  does  not  lose  all  the  water  it  contains,  and 
that  if,  after  having  been  completely  dried  at  212“ 
Fahr.  it  is  heated  to  260°  Fahr.,  it  will  further 
lose  2f  per  cent.  He  has  endeavoured  to  attribute 
to  this  circumstance  the  difference  which  he  found 
in  the  determination  of  hydrogen,  relatively  to  the 
analysis  of  M.  Scheerer  (Report,  1841,  p.  276) 
which  yielded  between  6  96  and  7"  13  per  cent,  of 
hydrogen.  But,  that  is  scarcely  possible,  for  in 
this  case,  the  analysis  of  M.  Scheerer  would  give  an 
excess  of  two  and  a  half  per  cent,  of  oxygen. 
Nevertheless  M.  Schrader  has  obtained  in  an 
analysis  of  chondrine  6-61  per  cent,  of  hydrogen. 
M.  J.  Vogel  had  found  6'53;  M.  Marchand  ( Journ. 
fir.  pr  Chem.,  vol.  xxvii.),  pretends  that  the 
composition  of  chondrine  may  be  represented  by 
the  formula  C4o  1162  Nto  Oi~,  which  is  that  of  one 
atom  of  proteine,  plus  five  atoms  of  oxygen. 
The  centesimal  composition  corresponding  to  this 
formula,  is : — 

atoms.  calculated. 


Carbon  . 
Hydrogen 
Nitrogen 
Oxygen 


.  40  . 
.  62  . 
.  10  . 
.  17  . 


.  50  272 
.  6-473 

.  14-810 

/  28-443 


This  agrees  better  with  analysis  than  that  which 
results  from  the  re-formation  of  the  atomic  weight 
of  gelatine,  but  it  requires  more  nitrogen  and  less 
hydrogen  than  analysis  gives. 


Dialurate  of  Potash. — M.  Liebig  ( Annalen  der 
Chemie  und  Pharmacie,  vol.  xli,  p.  2910  has  ob¬ 
served  that  when  a  solution  of  alloxan  is  mixed 
with  a  solution  of  the  cyanuret  of  potash,  there 
forms,  at  the  end  of  a  few  seconds,  a  crystalline 
heavy  precipitate,  almost  insoluble  in  water,  which 
is  the  dialurate  of  potash.  He  does  not  mention  any 
of  the  properties  of  this  salt,  nor  of  the  manner  in 
which  the  acid  is  recognised ;  these  details  would 
have  been  the  more  interesting,  as  hitherto  the 
dialuric  acid  has  been  supposed  to  have  been  con¬ 
tained  in  the  precipitate,  which  is  obtained  by  pour¬ 
ing  the  carbonate  of  ammonia  into  a  solution  of 
alloxantine  previously  treated  with  sulphuretted 
hydrogen,  but  from  which,  the  acid  which  it  con¬ 
tains  according  to  theory,  has  never  yet  been 
procured. 


Conferva  containing  Iodine. — The  confervse 
found  in  many  thermal  springs,  mostly  species  of 
Anabaina,  are  used  empirically  as  external  appli¬ 
cations  to  goitre,  enlarged  glands,  &e.  Henry 
has  examined  the  confervas  in  the  springs  of  Vichy, 
N  eris,  and  Vaux,  and  found  small  quantities  of  an 
alkaline  iodide  in  each. 

Plaster  of  Vigo  cum  Mercurio. — The  fol¬ 
lowing  is  the  composition  of  this  preparation 
according  to  the  French  Pharmacopoeia: — 'Mer¬ 
cury,  95  parts ;  liquid  storax,  48  parts  5  common 
plaster,  31 2  parts ;  wax,  16  parts  ;  resin-  16  parts  ; 
turpentine,  16  parts ;  gum  ammonia^  5  parts ; 
bdellium,  5  parts  ;  frankincense,  5  {parts  ;  myrrh, 
5  parts ;  saffron,  3  parts ;  spirit  of  lavender,  2  parts. 
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ANIMAL  CHEMISTRY  ;  OR  ORGANIC 
CHEMISTRY  IN  ITS  APPLICATIONS 
TO  PHYSIOLOGY  AND  PATHOLOGY. 
By  Justus  Liebig,  M.D.,  &c. 


[We  Iiave  been  so  repeatedly  asked  the  opinions 
of  Liebig  on  various  points  of  physiology  and 
pathology,  that  we  have  thought  we  should 
be  doing  a  useful  thing  to  reprint  the  following 
luminous  analysis  of  Liebig’s  great  work,  from 
the  pages  of  the  Medico-Chirugical  Review], 

This  truly  interesting  work  consists  of  three 
parts.  The  first  part  contains  a  minute  exami¬ 
nation  of  the  processes  employed  in  the  nutrition 
and  re-production  of  the  various  structures  of 
the  animal  economy.  In  animals  and  vegetables 
we  recognise  the  existence  of  a  certain  force,  the 
source  of  growth  and  of  re-production,  in  a 
state  of  rest,  or,  to  use  the  author’s  term,  of 
static  equilibrium.  This  state  of  rest  becomes 
disturbed  by  the  action  of  external  influences, 
by  impregnation  and  the  presence  of  air  and 
moisture ;  by  these  influences,  it  enters  into  a 
state  of  motion  or  activity,  and  exhibits  itself 
in  the  production  of  forms.  To  this  force  the 
appellation  of  vital  force,  or  vitality ,  has  been 
given.  The  growth  of  a  vegetable  is  effected  by 
a  decomposition  which  takes  place  in  some  parts 
of  it  under  the  influence  of  light  and  heat;  and 
it  is  to  be  observed  that  it  is  exclusively  inorganic 
matter,  which  is  thus  decomposed;  and  if  with 
several  eminent  mineralogists  we  consider  atmo¬ 
spheric  air  to  be  a  mineral,  we  may  lay  it  down 
that  the  vital  process  in  vegetables  effects  the 
transformation  of  mineral  substances  into  a 
living  organism.  The  increase  of  mass  in  a 
living  plant  implies  that  certain  component  parts 
of  its  nourishment  become  component  parts  of 
the  plant ;  the  fact  is  now  established,  that  the 
growth  of  plants  depends  on  the  elimination  of 
oxygen,  which  is  separated  from  the  other  com¬ 
ponent  parts  of  the  nourishment,  whilst  the  life 
of  ar  .mals  exhibits  itself  in  the  continual  absorp¬ 
tion  of  oxygen,  and  its  combination  with  certain 
component  parts  of  the  animal  body.  Another 
distinction  between  animal  and  vegetable  life  is 
that,  whilst  vegetables  require  inorganic  matter 
as  food,  animals,  on  the  contrary,  require  highly 
organised  atoms  for  their  support.  They  can, 
in  fact,  only  subsist  upon  parts  of  an  organism. 
Animals  are  distinguished  from  vegetables  by 
the  faculty  of  locomotion,  and,  in  general,  by 
the  possession  of  senses.  These  distinguishing 
laculties  depend  on  the  presence  of  a  nervous 
apparatus,  of  which  vegetables  are  destitute. 
The  phenomena  of  motion  in  vegetables,  as  the 
circulation  of  the  sap  and  the  closing  of  flowers 
and  leaves,  depend  on  mechanical  causes.  As¬ 
similation,  or  the  process  of  growth,  goes  on  in 
the  same  way  in  animals  and  vegetables.  In 
both,  the  same  cause  determines  the  increase  of 
mass.  This  constitutes  the  true  vegetative  life, 
which  is  carried  on  without  consciousness.  Pa¬ 
thology  informs  us  that  the  true  vegetative  life 
in  animals  is  not  dependant  on  the  presence  of 
this  nervous  apparatus,  as  the  process  of  nutri¬ 
tion  proceeds  in  those  parts  of  the  body  where  the 
nerves  of  sensation  and  voluntary  motion  are 
paralysed ;  whilst,  on  the  other  hand,  the  most 
energetic  volition  is  unable  to  exert  any  influence 
on  the  contractions  of  the  heart,  on  the  motion 
of  the  intestines,  or  on  the  processes  of  secretion. 

The  phenomena  of  mind,  of  the  proximate  or 
ultimate  causes  of  which  we  know  nothing,  we 
ascribe  to  an  immaterial  agency — one  which,  so 
tai  as  its  manifestations  are  connected  with 
matter,  is  entirely  distinct  from  the  vital  force, 
with  w  hich  it  has  nothing  in  common.  This  force, 
however,  exerts  a  certain  influence  on  the 
activity  of  vegetative  life — an  influence  by  no 
means  of  a  determinative  kind,  as  it  merely  ac- 
celeiates,  retards,  or  disturbs  the  process  of 
vegetative  lite.  In  a  manner  exactly  analogous, 
the  vegetative  life  re-acts  on  the  conscious 
mental  existence. 

All  the  parts  ol  the  animal  body  are  produced 
from  a  peculiar  fluid  circulating  in  its  organism, 
by  virtue  of  the  vital,  force  residing  in  every 


organ  or  part  of  an  organ.  All  the  parts  of  the 
body  were  originally  blood,  or  at  least  these 
parts  were  brought  to  the  growing  organs  by 
means  of  the  blood.  At  each  moment  of  life  a 
continual  change  of  matter  is  going  on  in  the 
animal  organism  ;  a  part  of  the  structure  is  trans¬ 
formed  into  unorganised  matter,  loses  its  con¬ 
dition  of  life,  and  must  be  again  renewed. 
Every  motion,  every  manifestation  of  force,  is  the 
result  of  a  transformation  of  the  structure, 
or  of  its  substance;  every  conception,  every 
mental  affection,  is  followed  by  changes  in  the 
chemical  nature  of  the  secreted  fluids ;  every 
thought,  every  sensation,  is  accompanied  by 
a  change  in  the  composition  of  the  substance 
of  the  brain.  To  keep  up  the  phenomena  of 
life  in  animals,  nourishment  is  requited;  this 
serves  either  for  the  increase  of  the  mass 
(nutrition),  or  for  the  supply  of  the  matter 
consumed  (re-production),  or  for  the  production 
of  force. 

The  first  condition  of  animal  life  is  the  assimi¬ 
lation  of  food,  and  the  second  is  the  continual 
absorption  of  oxygen  from  the  atmosphere. 

All  vital  activity  results  from  the  mutual 
action  of  the  oxygen  of  the  atmosphere  and  the 
elements  of  the  food.  All  changes  proceeding  in 
the  body  are  decidedly  of  a  chemical  nature, 
although  they  are  sometimes  increased  or  di¬ 
minished  in  intensity  by  the  influence  of  the 
vital  force.  The  action  of  poisons  and  of  medi¬ 
cinal  agents  on  the  living  animal  body  shows 
that  the  chemical  decompositions  and  combi¬ 
nations  which  manifest  themselves  in  the 
phenomena  of  vitality,  may  be  influenced  by 
bodies  having  a  wrell-defined  chemical  action. 

As  in  the  closed  galvanic  circuit,  in  conse¬ 
quence  of  certain  changes  which  an  inorganic 
body,  a  metal,  undergoes  when  placed  in  contact 
with  an  acid,  a  certain  something  becomes  cogni¬ 
zable  by  our  senses,  which  we  call  a  current 
of  electricity  ;  so  in  the  animal  body,  in  conse¬ 
quence  of  transformations  undergone  by  matter 
previously  constituting  a  part  of  the  organism, 
certain  phenomena  of  motion  and  activity  are 
perceived  ;  and  these  are  called  life  or  vitality. 
The  electrical  current  manifests  itself  in  cer¬ 
tain  phenomena  of  attraction  and  repulsion, 
which  it  excites  in  other  bodies  naturally  motion¬ 
less,  and  by  the  phenomena  of  the  formation  and 
decomposition  of  chemical  compounds,  which 
occur  every  where,  when  the  resistance  is  not 
sufficient  to  arrest  the  current.  It  is  from  this 
point  of  view,  and  no  other,  thatchemistry  ought 
to  view  the  various  phenomena  of  life.  The  first 
conditions  of  animal  life  are  nourishment  and 
oxygen  introduced  into  the  system. 

According  to  Lavoisier,  an  adult  man  takes 
into  his  system  from  the  atmosphere,  in  one  year, 
from  700  to  8001bs.  of  oxygen;  and  yet  he  does 
not  increase  in  weight.  What  becomes  of  the 
enormous  weight  of  oxygen  thus  introduced  in 
the  course  of  a  year  into  the  human  system  ? 
i  he  answer  is  :  the  carbon  and  hydrogen  of  cex-- 
tain  parts  of  the  body  have  entered  into  combina¬ 
tion  with  the  oxygen  introduced  through  the 
lungs  and  through  the  skin,  and  have  been  given 
out  in  the  forms  of  carbonic  acid  gas  and  the 
vapour  of  water.  At  every  moment,  with  every 
expiration,  certain  parts  of  its  elements  are 
separated  from  the  animal  organism,  after  having 
entered,  within  the  body,  into  combination  with 
the  oxygen  of  the  atmosphere.  It  is  ascertained 
that  an  adult  inspires  32J  ounces  of  oxygen 
daily,  =  15,661  grains,  French  weight,  and  that 
the  weight  of  the  whole  mass  of  his  blood,  of 
which  80  per  cent,  is  water,  is2l4bs. ;  accordingly 
there  are  in  the  body  of  the  adult  4'81bs.  of  dry 
blood,  for  the  combustion  of  the  carbon  and  hydro¬ 
gen  of  which64, 103  grains  ofoxygen  are  required. 
Thus,  then,  pre-supposing  the  weight  of  the  body 
to  remain  unchanged,  the  body  of  a  man  who  takes 
daily  into  the  system  32J  ounces  of  oxygen, 
must  receive  daily  in  the  shape  Qf  nourishment 
as  much  carbon  and  hydrogen  as  would  suffice 
to  supply  241bs.  of  blood  with  these  elements. 
This  supply  is  derived  from  the  food.  It  appears 
that  an  adult  taking  moderate  exercise  consumes 
as  much  food  as  yields  about  fourteen  ounces  of 


carbon  daily,  which  require  thirty-seven  ounces 
ofoxygen  for  their  conversion  into  carbonic  acid. 

Since  no  part  of  the  oxygen  inspired  is  again 
expired  as  such,  but  is  given  off  as  a  compound 
of  carbon  or  hydrogen,  and  also  since  the  carbon 
and  hydrogen  given  off  must  be  replaced  by  car¬ 
bon  and  hydrogen  derived  from  the  food,  it 
follows  that  the  amount  of  nourishment  required 
in  the  animal  body  is  directly  proportional  to 
the  quantity  of  oxygen  taken  iuto  the  system ; 
or,  what  comes  to  the  same  thing,  as  the  quantity 
of  oxygen  taken  in  may  be  expressed  by  the 
number  of  respirations,  the  quantity  of  nourish¬ 
ment  required  must  vary  with  the  number  and 
force  of  the  respirations  ;  thus  a  child  in  whom 
the  respiratory  organs  are  naturally  very  active, 
requires  food  oftener  than  an  adult,  and  bears 
hunger  less  patiently.  A  bird  deprived  of  food 
dies  on  the  third  day,  while  a  serpent,  with 
its  sluggish  respiration,  can  live  without  food  for 
three  months  and  more.  For  the  same  reason, 
the  quantity  of  food  required  by  an  individual 
in  a  state  of  rest  is  less  than  that  required 
during  exercise  or  work,  the  number  of  respira¬ 
tions  being  smaller  in  the  former  case  than  in 
the  latter.  The  quantity  of  oxygen  inspired  is 
also  affected  by  the  temperature  and  density 
of  the  atmosphere.  The  capacity  of  the  chest  in 
an  animal  being  a  constant  quantity,  it  is  evident 
that  he  takes  in  the  same  volume  of  air  at  each 
inspiration  ;  hence  as  air  is  expanded  by  heat 
and  contracted  by  cold,  equal  volumes  of  hot 
and  cold  air  contain  unequal  weights  of  oxygen  ; 
in  summer,  also,  the  air  contains  aqueous  vapour, 
whilst  in  winter  it  is  dry,  that  is  :  it  contains,  for 
the  same  volume,  more  oxygen  in  winter  than  in 
summer.  For  the  same  reason,  in  an  equal 
number  of  respirations  we  consume  more  oxygen 
at  the  level  of  the  sea  than  on  a  mountain  ; 
hence  the  quantity  of  oxygen  inspired  and  of 
carbonic  acid  expired  must  vary  with  the  height 
of  the  barometer.  The  oxygen  taken  into  the 
system  being  given  outin  the  same  forms,  whether 
in  summer  or  winter,  we  expire  more  carbon 
in  cold  weather  than  w'e  do  in  warm  weather ; 
and  we  must  consume  more  or  less  carbon  in  our 
food  in  the  same  proportion :  in  our  climate 
an  eighth  more  in  winter  than  in  summer. 
Even  when  equal  weights  of  food  are  consumed 
in  warm  and  cold  countries,  infinite  wisdom  has 
so  arranged  it  that  the  articles  of  food  in  different 
climates  yield  very  unequal  proportions  of  carbon. 
The  fruits  on  which  the  natives  of  the  South 
prefer  to  feed  do  not  contain  more  than  12  per 
cent,  of  carbon,  while  the  bacon  and  train  oil 
used  by  the  inhabitants  of  the  Arctic  regions 
contain  from  66  to  80  per  cent,  of  carbon. 

The  mutual  action  between  the  elements  of 
the  food  and  the  oxygen  conveyed  by  the  cir¬ 
culation  of  the  blood  to  every  part  of  the  body 
is  the  source  of  animal  heat.  All  living  creatures, 
whose  existence  depends  on  the  absorption  of 
oxygen,  possess  within  themselves  a  source  of 
heat  independent  of  the  medium  in  which  they 
live.  This  heat  is  the  result  of  the  combination 
of  a  combustible  substance  (carbon  and  hydro¬ 
gen)  with  oxygen.  We  see  that  animal  heat  is 
produced  only  in  those  parts  of  the  body  to 
which  arterial  blood,  and  with  it  the  oxygen 
absorbed  in  respiration,  is  conveyed.  The  carbon 
and  hydrogen  of  the  food,  in  being  converted  by 
oxygen  into  carbonic  acid  and  water,  must  give 
out  as  much  heat  as  if  they  were  burned  in  the 
open  air.  The  only  difference  is,  that  the  amount 
of  heat  produced  is  diffused  over  unequal  spaces 
of  time.  It  is  obvious  that  the  amount  of  heat 
liberated  must  increase  or  diminish  with  the 
quantity  of  oxygen  introduced  in  equal  times  by 
respiration.  Those  animals  which  respire  fre¬ 
quently,  and  consequently  consume  much  oxygen, 
possess  a  higher  temperature  than  others,  which  , 
with  a  body  of  equal  size  to  be  heated,  take  into 
the  system  less  oxygen.  The  temperature  of 
the  human  body  is  the  same  in  the  torrid  as  in 
the  frigid  zone.  But  as  the  body  may  be  con¬ 
sidered  in  the  light  of  a  heated  mass,  which 
cools  with  an  accelerated  rapidity  the  colder  the 
surrounding  medium  is,  it  is  evident  that  the 
fuel  necessary  to  sustain  its  heat  must  vary  in 
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different  climates.  Hence  we  see  how  unequal 
the  loss  of  heat  must  be  in  a  man  at  Palermo, 
■where  the  external  temperature  is  nearly  equal 
to  that  of  the  body,  and  in  the  polar  regions, 
where  the  external  temperature  is  from  70°  to  90° 
lower.  The  supply  of  heat  lost  by  cooling  is 
effected  by  the  mutual  action  of  the  elements  of 
the  food  and  the  inspired  oxygen,  which  combine 
together.  The  animal  body  acts,  in  this  respect, 
as  a  furnace,  which  we  supply  with  fuel.  In 
order  to  keep  up  in  the  furnace  a  constant 
temperature,  we  must  vary  the  supply  of  fuel 
according  to  the  external  temperature,  that  is  : 
according  to  (he  supply  of  oxygen.  Now  in  the 
animal  body  the  food  is  the  fuel ;  with  a  proper 
supply  of  oxygen  we  obtain  the  heat  given  out 
during  its  combustion.  In  winter,  when  we  take 
exercise  in  a  cold  atmosphere,  and  when  therefore 
the  amount  of  inspired  oxygen  increases,  the 
necessity  for  food  containing  carbon  and  hydro¬ 
gen  increases  in  the  same  ratio,  and  by  gratifying 
the  appetite  thus  excited,  we  obtain  the  most 
efficient  protection  against  the  cold.  A  starving 
man  is  soon  frozen  to  death ;  and  it  is  well 
known  that  the  animals  of  prey  in  the  arctic 
regions  far  exceed  in  voracity  those  of  the  torrid 
zone. 

Our  clothing  is  an  equivalent  for  a  certain 
amount  of  food.  The  more  warmly  we  are  clad, 
the  less  urgent  becomes  our  appetite  for  food  ; 
the  loss  of  heat  by  cooling,  and  consequently  the 
amount  to  be  supplied  by  the  food,  being  dimi¬ 
nished.  If  we  went  naked,  like  some  savage 
tribes,  or  if  in  hunting  or  fishing  we  were  exposed 
to  the  same  degree  of  cold  as  the  Samoyedes, 
we  should  be  able  with  ease  to  consume  lOlbs  of 
flesh,  and  perhaps  a  dozen  of  tallow-candles 
into  the  bargain,  daily,  as  warmly-clad  travel¬ 
lers]  have  related  with  astonishment  of  these 
people.  We  should  then  be  able  to  take  the 
same  quantity  of  brandy  of  train  oil  without 
bad  effects,  because  the  carbon  and  hydrogen  of 
these  substances  would  only  suffice  to  keep  up 
the  equilibrium  between  the  external  temperature 
and  that  of  our  bodies.  Thus  then  we  may  lay  it 
down,  thatjthe  quantity  of  food  is  regulated  by 
the  number  of  respirations,  by  the  temperature 
of  the  air,  and  by  the  amount  of  heat  given  off  to 
surrounding  objects.  We  now  have  an  expla¬ 
nation  of  the  anomalous  habits  of  different 
nations.  The  colder  the  region,  the  more  com¬ 
bustible  must  the  food  be.  The  Italian  cannot, 
with  impunity,  take  more  carbon  and  hydrogen 
in  the  shape  of  food  than  he  expires  as  carbonic 
acid  and  water  ;  nor  can  the  Greenlander  expire 
more  carbon  and  hydrogen  than  he  takes  into  the 
system  as  food,  unless  in  a  state  of  disease  or 
starvation.  The  Englishman  in  Jamaica  per¬ 
ceives  with  regret  the  disappearance  of  his 
appetite,  previously  a  source  of  frequently  recur¬ 
ring  enjoyment;  and  he  succeeds  by  the  use  of 
aromatics  and  powerful  stimulants  in  enabling 
himself  to  take  as  much  food  as  he  was  ac¬ 
customed  to  at  home.  But  he  thus  unfits 
himself  for  the  climate  in  which  he  is  placed  ; 
for  sufficient  oxygen  does  not  enter  the  system 
to  combine  with  the  carbon  introduced  into  the 
system  ;  some  of  this  carbon  therefore  remains 
unconsumed  ;  and  the  heat  of  the  climate  prevents 
him  from  tailing  exercise  so  as  to  increase  the 
number  of  his  respirations,  and  thus  to  proportion 
the  waste  to  the  amount  of  food  taken ;  the 
consequence  of  this,  then,  is  disease  of  some  kind, 
the  unconsumed  carbon  being  forced  into  other 
channels.  On  the  other  hand,  England  sends 
her  dyspeptic  invalids  to  southern  regions.  In 
their  native  climate  their  impaired  digestive 
organs  are  unable  to  fit  the  food  for  that  state  in 
which  it  best  unites  with  the  oxygen  of  the  air, 
which  therefore  acts  on  the  respiratory  organs 
themselves.  When  they  are  removed  to  a  warmer 
climate,  they  absorb  less  oxygen  and  take  less 
food  ;  and  the  diseased  organs  of  digestion  have 
sufficient  power  to  place  the  diminished  amo.unt 
of  food  in  equilibrium  with  the  respired  oxygen. 
In  conformity  with  these  views  in  our  own 
climate,  hepatic  diseases,  or  diseases  arising 
from  excess  of  carbon,  are  more  prevalent  in 
summer,  and  in  winter  pulmonic  diseases,  or 
those  arising  from  an  excess  of  oxygen. 


We  have  here  assumed  that  the  production 
of  animal  heat  is  effected  more  especially  by  the 
combination  of  carbon  and  hydrogen  with  oxy¬ 
gen.  The  entire  process  of  respiration  appears 
most  clearly  developed  when  we  consider  the 
state  of  a  man  or  other  animal  totally  deprived 
of  food.  The  first  effect  of  starvation  is  the 
disappearance  of  fat,  and  this  fact  cannot  be 
traced  either  in  the  urine  or  faeces,  Its  carbon 
and  hydrogen  have  been  given  off  through  the 
skin  and  lungs  in  the  form  of  oxidized  products ; 
they  must  have  served  to  support  respiration. 
In  the  case  of  a  starving  man,  32J  ounces  of 
!  oxygen  enter  the  system  daily,  and  are  given  out 
again  in  combination  with  part  of  his  body.  The 
j  whole  history  of  hybernating  animals,  and  the 
I  well-established  facts  of  the  periodical  accumu- 
5  lation,  in  various  animals,  of  fat,  which,  at 
other  periods,  entirely  disappears,  prove  that  the 
oxygen  in  the  respiratory  process  consumes, 
without  exception,  all  such  substances  as  are 
capable  of  combining  with  it.  It  combines  with 
whatever  is  presented  to  it,  and  the  deficiency  of 
hydrogen  is  the  only  reason  why  carbonic  acid 
is  the  chief  product. 

In  the  progress  of  starvation,  it  is  not  only  the . 
fat  which  disappears,  but  also,  by  degrees,  all 
such  of  the  solids  as  are  capable  of  being  dis¬ 
solved — such  as  the  muscles,  which  become 
shrunk  and  soft.  Towards  the  end,  the  par¬ 
ticles  of  the  brain  begin  to  undergo  the  process 
of  oxidation,  and  delirium,  mania,  and  death 
close  the  scene,  that  is :  all  resistance  to  the 
oxidising  power  of  the  atmospheric  oxygen 
ceases,  and  the  chemical  process  of  decay  com¬ 
mences,  in  which  every  part  of  the  body,  except 
the  bones,  enters  into  combination  with  oxygen. 
The  time  required  to  cause  death  by  starvation 
depends  on  the  amount  of  fat  in  the  body,  on  the 
degree  of  exercise,  on  the  temperature  of  the 
air,  and,  lastly,  on  the  presence  or  absence  of 
water.  In  some  cases,  where  a  full  supply  of 
water  was  accessible  to  the  sufferer,  death 
has  not  occurred  till  after  a  lapse  of  twenty 
days. 

In  all  chronic  diseases  death  is  produced 
by  the  same  cause,  viz. :  by  the  chemical  action 
of  the  atmosphere.  In  the  absence  of  those  sub¬ 
stances  whose  function  in  the  organism  is  to 
support  the  process  of  respiration,  when  the 
diseased  organs  are  incapable  of  performing 
their  proper  function  of  producing  these  sub¬ 
stances — when  they  have  lost  the  power  of  trans¬ 
forming  the  food  into  that  shape  in  which  it 
may,  by  entering  into  combination  with  the 
oxygen  of  the  air,  protect  the  system  from  its. 
influence,  then  the  substance  of  the  organs  them¬ 
selves,  the  fat  of  the  body,  the  substance  of  the 
muscles,  the  nerves,  and  the  brain,  are  una¬ 
voidably  consumed.  The  action  of  the  air  is  the 
true  cause  of  death  in  these  cases. 

A  deficiency  of  food,  and  a  want  of  power 
to  convert  the  food  into  a  part  of  the  organism, 
are  both,  equally,  a  want  of  resistance  ;  and 
this  is  the  negative  cause  of  the  cessation  of 
life.  The  flame  is  extinguished  because  the  oil 
is  consumed,  and  it  is  the  oxygen  of  the  air 
which  has  consumed  it. 

Some  have  attributed  a  part  of  the  heat 
generated  in  the  animal  body  to  the  action  of 
the  nervous  system.  Professor  Liebig  says  that 
if  this  view  exclude  chemical  action,  or  changes 
in  the  arrangement  of  the  elementary  particles, 
as  a  condition  offnervous  agency,  it  means 
nothing  else  than  to  derive  the  presence  of 
motion — the  manifestation  of  a  force — from  no¬ 
thing.  The  idea  that  the  production  of  animal  heat 
is  purely  the  resultof  nervous  agency , seems  to  have 
arisen  from  the  notion  that  the  inspired  oxygen 
combines  with  the  carbon  in  the  blood  itself. 
Nothing  can,  however,  be  more  erroneous 
than  such  an  idea.  That  the  nervous  system 
has  a  share  in  the  respiratory  function  no  one  will 
deny,  as  no  change  of  condition  can  occur  in  the 
body  without  the  nerves,  they  being  essential  to  all 
motion.  Itis  under  their  influence  that  the  viscera 
produce  those  compounds,  which,  while  they  pro¬ 
tect  the  organism  from  the  action  of  oxygen,  give 
rise  to  animal  heat.  On  cutting  thiough  the  pons 
varo]ii,the  spinal  cord,  or  parvagum,  the  respira¬ 


tory  motion  continues  for  some  time,  but  the  oxy¬ 
gen  does  not  meet  with  those  substances  with 
which  in  the  normal  state  it  would  have  com¬ 
bined,  because  the  paralysed  viscera  no  longer 
furnish  them.  The  author  next  proceeds  to  prove 
that  animal  heat  is  not  indebted  for  its  produc¬ 
tion  to  muscular  contraction.  The  contraction  of 
muscles  produces  heat ;  but  the  force  necessary 
for  such  contraction  has  manifested  itself  through 
the  organs  of  motion,  in  which  it  has  been  ex¬ 
cited  by  chemical  changes.  The  ultimate  cause  of 
the  heat  produced  is  therefore  to  be  found  in 
these  chemical  changes. 

There  are  various  causes  by  which  force  or 
motion  may  be  produced.  A  bent  spring,  a  cur¬ 
rent  of  air,  the  fall  of  water,  fire  applied  to  a 
boiler,  the  solution  of  a  metal  in  an  acid — all 
these  different  causes-of  motion  may  be  made  to 
produce  the  same  effect.  But  in  the  animal  we 
recognise  as  the  ultimate  cause  of  all  force  only 
one  cause,  the  chemical  action  which  the  ele¬ 
ments  of  the  food  and  the  oxygen  of  the  air 
mutually  exercise  on  each  other.  The  only 
known  ultimate  cause  of  vital  force,  either  in 
animals  or  plants,  is  a  chemical  action.  He  next 
proceeds  to  show  that  the  heat  evolved  by  the 
combustion  of  carbon  is  sufficient  to  account  for 
the  production  of  animal  heat.  One  ounce  of 
carbon  evolves,  during  its  combustion,  as  much 
heat  as  would  raise  the  temperature  of  105 
ounces  of  water  at  82°  to  167°,  that  is,  by  135° ; 
in  all,  therefore,  105  times  135°=  14207  degrees 
of  heat.  Therefore,  the  13*9  ounces  of  carbon 
which  are  daily  converted  into  carbonic  acid  in 
the  body  of  an  adult,  evolve  13'9  X  14207  =: 
197477-3  degrees  of  heat.  This  amount  of  heat 
is  sufficient  to  raise  the  temperature  of  one 
ounce  of  water  by  that  number  of  degrees,  or 
from  32°  to  197509-3°,  or  to  cause  136'81bs.  of 
water  at  32°  to  boil ;  or  to  heat  3701bs.  of  water 
to  98‘3°  (the  precise  temperature  of  the  human 
body) ;  or  to  convert  into  vapour  241bs.  of  water 
at  98'3°.  And  if  we  assume  that  the  quantity  of 
water  vaporised  through  the  skin  and  lungs 
amounts  to  31bs.,  we  still  have  146380  degrees  of 
heat  remaining,  which  are  dissipated  by  radia¬ 
tion,  by  heating  the  exposed  air,  aud  in  the 
excrementitious  matters.  And  when  we  take 
into  account  the  heat  evolved  by  the  hydrogen 
of  the  food,  and  the  small  specific  heat  possessed 
by  the  organs  generally,  no  doubt  can  be  enter¬ 
tained  that  the  heat  evolved  in  the  process  of 
combustion  to  which  the  food  is  subjected  in  the 
body  is  amply  sufficient  to  explain  the  constant 
temperature  of  the  body,  as  well  as  the  evapora¬ 
tion  from  the  skin  and  lungs.  From  what  has 
preceded,  it  follows  that  the  amount  of  carbon 
consumed  in  food  should  depend  on  the  climate, 
density  of  air,  and  the  occupation  of  the  in¬ 
dividual. 

The  professor,  having  now  discussed  the 
source  of  animal  heat,  next  proceeds  to  con¬ 
sider  what  are  the  ingredients  of  the  food  which 
may  properly  be  considered  to  be  nutritious; 
now,  if  we  hold  that  increase  of  mass  in  the 
animal  body,  the  development  of  its  organs  and 
the  supply  of  waste,  are  all  dependant  on  the 
blood,  those  substances  only  can  be  considered 
nutritious,  which  are  capable  of  conversion  into 
blood.  To  determine,  therefore,  what  sub¬ 
stances  are  capable  of  affording  nourishment, 
it  is  only  necessary  to  ascertain  the  composition 
of  the  food,  aud  to  compare  it  with  that  of  the 
ingredients  of  the  blood.  The  chief  ingredients 
of  the  blood — fibrine  and  albumen — contain  in 
all  seven  chemical  elements,  among  which 
nitrogen,  phosphorus,  and  sulphur,  are  found. 
They  contain  also  the  earth  of  bones.  Chemical 
analysis  has  led  to  the  remarkable  result  that 
fibrine  and  albumen  contain  the  same  organic 
elements  united  in  the  same  proportion ;  the 
particles,  however,  constituting  them  are  ar¬ 
ranged  in  a  different  order,  but  in  the  ultimate 
proportion  of  the  organic  elements  they  are 
identical.  Both  albumen  and  fibrine,  in  the 
process  of  nutrition,  are  capable  of  being  con¬ 
verted  into  muscular  fibre,  and  muscular  fibre 
is  capable  of  being  re-converted  into  blood.  If 
we  now  compare  the  composition  of  all  organised 
parts  with  that  of  fibrine  and  albumen,  the  fol- 
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lowing  relations  present  themselves  All  parts 
of  the  animal  body  which  have  a  decided  shape, 
which  form  parts  of  organs,  contain  nitrogen. 
No  part  of  an  organ  which  possesses  motion  and 
life,  is  destitute  of  nitrogen  ;  all  of  them  contain 
likewise  carbon  and  the  elements  of  water,  the 
latter,  however,  in  no  case  in  the  proportion  to 
form  water.  The  chief  ingredients  of  the  blood 
contain  nearly  17  per  cent,  of  nitrogen,  and  no 
part  of  an  organ  contains  less  than  17  per  cent, 
of  nitrogen. 

It  has  been  proved  that  the  animal  body  is 
incapable  of  producing  an  elementary  body,  such 
as  carbon  or  nitrogen,  out  of  substances  which 
do  not  contain  it;  and  it  follows  that  all  kinds 
of  food  tit  for  the  production  either  of  blood,  or  of 
cellular  tissue,  membranes,  skin,  hair,  &e.,  must 
contain  a  certain  amount  of  nitrogen,  that  ele¬ 
ment  being  essential  to  the  composition  of  the 
above-named  organs,  because  the  organs  cannot 
creaie  it  from  the  other  elements  presented  to 
them  ;  and  finally,  because  no  nitrogen  is  ab¬ 
sorbed  from  the  atmosphere  in  the  vital  process. 
The  substance  of  the  brain  and  nerves  contains 
a  large  quantity  of  albumen,  besides  two  peculiar 
fatty  adds,  one  of  which  contains  nitrogen. 
Water  and  common  fat  are  those  ingredients  of 
the  body  which  are  destitute  of  nitrogen.  Both 
are  unorganised.  The  inorganic  constituents  of 
the  body  are  :  iron,  lime,  magnesia,  common  salt, 
and  the  alkalis.  The  nutritive  process  in  the 
carnivora  is  seen  in  its  simplest  form.  These 
animals  live  on  the  blood  and  flesh  of  the  grami- 
nivora  whose  blood  and  flesh  is  identical  with 
their  own.  The  nutriment  of  the  carnivorous 
animals  is  derived  originally  from  blood;  in 
their  stomachs  it  becomes  dissolved,  and  capable 
of  reaching  all  other  parts  of  the  body  :  in  its 
passage  it  is  again  converted  into  blood,  from 
which  blood  are  reproduced  all  those  parts  of 
their  organisation  which  have  undergone  change. 
Thus,  then,  in  a  chemical  sense,  a  carnivorous 
animal  may  be  said  to  consume  itself ;  as  that 
which  serves  for  its  nutriiion  is  identical  with 
those  parts  of  its  organisation  which  are  to  be 
renewed.  The  professor  then  inquires  from 
what  substances  is  the  blood  formed  by  means 
of’which  the  organs  of  the  graminivorous  animals 
are  developed  1  The  digestive  organs  in  those 
are  less  simple,  and  their  food  consists  of  vege¬ 
tables,  the  great  mass  of  which  contains  but 
little  nitrogen.  The  nitrogenised  compounds  of 
vegetables,  forming  the  food  of  graminivorous 
animals,  are  called  vegetable  fibrine,  vegetable 
albumen,  and  vegetable  caseine.  Now  analysis 
has  shown  that  they  are  exactly  of  the  same  com¬ 
position  in  100  parts;  and,  what  is  still  more 
extraordinary,  they  are  absolutely  identical 
with  the  chiel  constituents  of  the  blood — animal 
fibrine  and  animal  albumen— they  all  three 
dissolve  in  concentrated  muriatic  acid  with  the 
same  deep  purple  colour,  and  even  in  their 
physical  characters  there  is  no  difference  between 
animal  fibrine  and  albumen  and  vegetable  fibrine 
and  albumen.  By  identity,  be  it  remarked,  we 
do  not  here  mean  similarity,  but  an  absolute  iden¬ 
tity,  even  as  far  as  their  organic  constituents 
are  concerned.  These  discoveries  admirably 
exhibit  the  beauty  and  simplicity  of  nutrition  in 
animals.  Those  vegetable  principles  which  in 
animals  Are  used  to  form  blood,  contain  the  chief 
constituents  of  blood,  fibrine  aod  albumen,  ready 
formed,  as  far  as  regards  their  composition. 
All  plants  besides  contain  iron,  which  re-appears 
in  the  colouring  matter  of  the  blood.  Vegetables 
produce  in  their  organism  the  blood  of  all  ani¬ 
mals  ;  lor  the  carnivora,  in  consuming  the  blood 
and  flesh  of  the  graminivora,  consume,  strictly 
speaking,  only  the  vegetable  principles  which 
have  served  for  the  nutrition  of  the  latter-  From 
all  this  it  follows  that  the  development  of  the 
animal  organism  and  its  growth  are  dependant 
on  the  reception  of  certain  principles  identical 
with  the  chief  constituents  of  blood.  The  ani¬ 
mal  organism  is  a  higher  kind  of  vegetable  thp 
development  of  which  begins  with° those  sub! 
stances,  with  the  production  of  which  the  life  of 
an  otdinary  vegetable  ends.  A  very  important 
question  still  remains  to  be  solved,  namely  :  that 
of  the  function  performed  in  the  animal  system 


by  substances  containing  no  nitrogen,  such  as 
sugar,  starch,  gum,  &c. ,  without  which  the 
graminivora  cannot  live,  as  their  food  must  con¬ 
tain  a  certain  amount  of  them,  and  if  these  com¬ 
pounds  are  not  supplied,  death  quickly  ensues. 
By  a  train  of  peculiarly  ingenious  reasoning,  the 
professor  shows  that  all  these  substances  contain 
a  great  excess  of  carbon,  or  of  carbon  and  hydro¬ 
gen,  which  excess  is  expended  in  the  production 
of  animal  heat,  and  serves  to  preserve  the  or¬ 
ganism  from  the  action  of  atmospheric  oxygen. 

Some  ingenious  views  are  next  presented  on 
the  uses  of  the  bile  in  the  animal  economy.  Ac¬ 
cording  to  many  physiologists, the  bile  is  intended 
for  excretion.  But  quantitative  physiology  must 
at  once  reject  the  opinion  that,  the  bile  serves 
no  purpose  in  the  economy,  and  is  incapable  of 
further  change. 

No  part  of  any  organised  structure  contains 
soda  :  it  is  only  met  with  in  the  serum  of  the 
blood,  in  the  fat  of  the  brain,  and  in  the  bile. 
When  the  compounds  of  soda  in  the  blood  are 
converted  into  muscular  fibre,  membrane,  or  cel¬ 
lular  tissue,  the  soda  they  contain  must  enter 
into  new  combinations.  The  blood  which  is 
transformed  into  organised  tissue  gives  up  its 
soda  to  the  compounds  formed  by  the  metamor¬ 
phoses  of  the  previously  existing  tissues.  In  the 
bile  we  find  one  of  these  compounds  of  soda. 
VV  ere  the  bile  intended  merely  for  excretion, 
we  should  find  it  more  or  less  altered,  and  also 
the  soda  it  contains  in  the  solid  excrements.  But 
such  is  not  the  case— the  soda  of  the  bile  must, 
therefore,  at  all  events,  have  returned  from  the 
intestinal  canal  into  the  organism,  and  the  same 
must  be  true  of  the  organic  matters  combined 
with  it.  During  the  digestive  process,  therelore, 
the  soda  of  tue  bile,  and  along  with  it  all  the 
soluble  parts  of  that  fluid,  are  returned  into  the 
circulation.  This  soda  re-appears  in  the  newly- 
formed  blood,  and  finally,  we  find  it  in  the  urine 
in  the  form  of  phosphate,  carbonate,  and  hippu- 
rate  of  soda. 

It  cannot  be  disputed  that  in  an  adult  carni¬ 
vorous  animal,  which  neither  gains  nor  loses 
weight  perceptibly  from  day  to  day,  its  nourish 
ment,  the  waste  of  organised  tissue,  and  its 
consumption  of  oxygen,  stand  to'  each  other  in 
a  well-defined  and  fixed  ratio.  The  carbon  of 
the  carbonic  acid  given  off,  with  that  of  the 
urine ;  the  nitrogen  of  the  urine,  and  the  hydro¬ 
gen  given  off  as  ammonia  and  water;  these 
elements,  taken  together  must  be  exactly  equal 
in  weight  to  the  carbon,  nitrogen,  and  hydrogen 
of  the  metamorphosed  tissues,  and  since  these 
last  are  exactly  replaced  by  the  food,  to  the 
carbon,  nitrogen,  and  hydrogen  of  the  food.  In 
the  young  of  the  carnivora  the  weight  increases 
perceptibly  from  day  to  day.  This  fact  pre¬ 
supposes  that  the  assimilative  process  in  the 
young  animal  is  more  energetic  than  the  process 
of  transformation  in  the  tissues.  Nowit  is  well 
known  that  the  number  of  respirations,  and  con¬ 
sequently  the  consumption  of  oxygen,  is  greater 
in  the  young  than  in  the  adult  animal.  But  since 
the  metamorphosis  of  organised  parts  goes  off 
more  slowly,  there  would  ensue  a  deficiency  of 
those  substances,  the  carbon  and  hydrogen  of 
which  are  adapted  for  combination  with  oxygen. 
This  carbon  and  hydrogen,  however,  infinite  wis¬ 
dom  has  supplied  to  the  young  animal  in  its 
natural  food.  The  carbon  and  hydrogen  of 
butter,  and  the  carbon  of  the  sugar  of  milk,  no 
part  of  which  can  yield  blood,  are  destined  for 
the  support  of  the  respiratory  process,  at  an  age 
when  a  greater  resistance  is  opposed  to  the 
metamovphosis  of  existing  organisms.  The  but¬ 
ter  and  sugar  of  milk  are  given  out  in  the  form 
of  carbonic  acid  and  water,  and  their  conversion 
into  oxidised  products  furnishes  the  clearest 
proof,  that  far  more  oxygen  is  absorbed  than  is 
required  to  convert  the  carbon  and  hydrogen  of 
metamorphosed  tissues  into  carbonic  acid  and 
water. 

Our  author  next  adverts  to  the  substances 
which  form  the  principal  part  of  the  food  of  the 
graminivora.  These  are  found  to  contain  a  large 
proportion  of  starch,  cane  sugar,  gum,  sugar  of 
milk, and  grape  sugar;  the  great  similarityof  com¬ 
position  in  these  different  substances,  which  per¬ 


form  so  important  apart  in  the  nutritive  process  of 
the  graminivora,  is  very  striking.  For  the  same 
number  of  equivalents  of  carbon,  starch  contains 
10  eqivalents,  cane-sugar  and  gum  11  equiva¬ 
lents,  sugar  of  milk  12  equivalents,  and  grape 
sugar  14  equivalents  of  water,  or  the  elements  of 
water.  In  these  different  substances,  some  one 
of  which  is  never  wantingin  the  food  of  the  grami¬ 
nivora,  there  is  added  to  the  nitrogenised  consti¬ 
tuents  of  this  food  from  which  the  blood  is  formed, 
a  certain  excess  of  carbon,  which  the  organism 
cannot  employ  to  produce  fibrine  or  albumen,  as 
the  nitrogenised  constituents  of  the  food  already 
yield  sufficient  carbon  for  that  purpose  ;  but  the 
function  which  these  substances  (sugar,  gum,  &c) 
perform  in  the  vital  process  of  the  graminivora 
will  at  once  appear  evident,  if  we  only  take  iuto 
account  the  small  quantity  of  carbon  which  these 
animals  consume  in  the  nitrogenised  constituents 
of  their  food,  a  quantity  which  bears  no  propor¬ 
tion  to  the  large  amount  of  oxygen  absorbed 
through  the  skin  and  lungs.  The  professor 
shews  that  in  the  nitrogenised  constituents  of  the 
quantity  of  food  necessary  for  a  horse  daily,  there 
are  contained  only  about  14|  oz.  of  carbon  for 
the  support  of  respiration,  whereas  from  the  im¬ 
mense  quantity  of  oxygen  the  animal  takes  in, 
79  oz.  of  carbon  is  the  quantity  required  for 
daily  consumption ;  this  deficiencyis  added  to  his 
food  in  various  forms,  as  starch,  sugar,  &c.,  with 
which  the  animal  must  be  supplied,  or  his  or¬ 
ganism  will  be  destroyed  by  the  action  of  the 
oxygen. 

A  nation  of  hunters,  restricted  to  a  limited 
extent  of  land,  would  find  itself  totally  unable  to 
increase  its  population  beyond  a  certain  point. 
The  extent  of  laud  being  limited,  the  number  of 
animals  which  it  can  maintain  must  be  so  too, 
but  it  is  from  these  the  carbon  necessary  for  res¬ 
piration  is  to  be  obtained.  Now  these  animals 
collect  from  plants  the  constituents  of  their 
organs,  and  of  their  blood,  and  then  yield  them 
to  the  savages,  who  live  by  the  chase  alone. 
They  again  receive  this  food,  unaccompanied  by 
those  non-nitrogenised  principles,  which  contain 
so  much  carbon,  and  which,  during  the  life  of 
the  animal,  served  to  support  the  respiratory 
process.  In  such,  men,  confined  to  animal  diet, 
it  is  the  carbon  of  the  flesh  and  blood,  which 
must  take  the  place  of  the  starch  and  sugar. 
Now  15lbs.  of  flesh  contain  not  more  carbon  than 
4lbs.  of  starch  ;  and  while  the  savage  w  ith  one 
animal  and  an  equal  weight  of  starch,  could 
sustain  life  for  a  certain  number  of  days,  he 
would  be  obliged,  if  restricted  to  flesh,  to  con¬ 
sume  five  such  animals,  in  order  to  procure  the 
carbon,  necessary  for  respiration,  during  the 
same  time.  These  considerations  point  out  to  us, 
the  close  connexion  betw'een  agriculture,  and 
the  multiplication  of  the  human  species.  The 
object  of  agriculture  is  to  produce  a  maximum 
of  those  substances  necessary  for  assimilation 
and  respiration,  in  the  smallest  possible  space. 
Grain  and  other  vegetables  yield  us  not  only  in 
starch,  sugar,  and  gum,  the  carbon  so  necessary 
for  respiration,  and  the  production  of  animal 
heat,  but  also  vegetable  albumen,  fibrine,  and 
caseine,  which  go  to  the  formation  of  blood, 
whence  the  other  parts  of  our  body  are  developed. 
We  see  the  laborious  exertions,  and  the  great 
amount  of  muscular  exercise  which  the  savage, 
confined  to  animal  food,  takes  ;  this  he  is  com¬ 
pelled  to  do,  for  the  purpose  of  accelerating  the 
waste  of  the  organised  tissues,  by  incessant 
motion,  in  order  to  furnish  the  matter  necessary 
for  respiration.  From  the  difference  in  the 
conslituents  of  the  urine  in  the  carnivora  and 
graminivora,  our  author  shows  that  the  process 
of  metamorphosis  in  the  tissues  is  different  in 
the  two  classes,  both  in  form  and  rapidity.  The 
urine  of  the  carnivora  is  acid,  and  contains 
alkaline  bases,  with  uric,  phosphoric,  and  sul¬ 
phuric  acids ;  whilst  the  urine  of  the  grami¬ 
nivora  is  alkaline,  containing  an  abundance  of 
alkaline  carbonates,  and  a  very  minute  quantity 
of  alkaline  phosphates.  From  this  latter  circum¬ 
stance,  namely :  the  very  minute  quantity  of  the 
alkaline  phosphates,  the  professor  infers  the 
great  slowness  with  which  the  tissues  in  the 
graminivora  are  metamorphosed.  He  states  that 
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the  phosphates  resulting  from  the  change  of  the 
tissues  re-enter  the  circulation  for  the  purpose  of 
forming  brain  and  nervous  matter,  and  also 
the  earthy  parts  of  the  bones,  the  organs  of 
excretion  not  separating  these  salts  from  the 
blood,  as  in  the  carnivora. 

Our  author  next  considers  the  relative  capacity 
for  increase  of  mass,  and  the  relative  assimi¬ 
lative  power  in  the  graminivora  and  carnivora, 
and  points  out  a  striking  difference  in  both.  Car¬ 
nivorous  animals  require  less  food  for  their  mere 
support,  because  their  skin  is  destitute  of 
perspiratory  pores,  and  because  they  lose,  for 
equal  bulks,  much  less  heat  than  graminivorous 
animals.  A  spider  is  observed  to  suck  the  blood 
of  the  first  fly  with  great  voracity,  but  is  not 
excited  by  a  second  :  a  cat  will  kill  one  or 
perhaps  two  mice  and  eat  them,  but  even  if  she 
kill  a  third,  she  will  not  eat  it.  A  cow  or  sheep, 
inlfthe  meadow,  eats  almost  uninterruptedly. 
Their  system  possesses  the  power  of  converting 
into  organized  tissues  all  the  food  they  devour 
beyond  the  qnantity  required  for  merely  sup¬ 
plying  the  waste  of  their  bodies.  All  the  excess 
of  blood  produced  is  converted  into  cellular  and 
muscular  tissue;  the  graminivorous  animal  be¬ 
comes  fleshy  and  plump,  while  the  flesh  of  the 
carnivorous  animal  is  always  tough  and  sinewy, 
■When  the  stag,  roe-deer,  or  hare,  animals  which 
live  on  the  same  food  as  cattle  or  deer,  are  well 
supplied  .  with  food,  their  increase  in  size  will 
depend  on  the  quantity  of  vegetable  albumen,  &c. 
which  they  consume.  If  Hhey  take  sufficient 
exercise,  enough  of  oxygen  is  absorbed  to  con¬ 
sume  the  carbon  of  the  gum,  sugar,  starch,  and 
of  all  similar  constituents  of  the  food.  Butin 
the  case  of  domestic  or  stall  fed  animals,  more 
food  in  the  shape  of  nitrogenized  compounds  is 
devoured  than  is  required  for  reproduction  ;  and 
at  the  same  time  more  non-nitrogenised  sub¬ 
stances  are  eaten,  than  is  necessary  to  support 
respiration  and  keep  up  animal  heat.  From 
want  of  exercise,  these  animals  absorb  much  less 
of  oxygen  than  is  required  to  consume  all  the 
carbon  ;  the  surplus  is  employed  in  forming  fat. 
Thus  then  the  formation  of  fat  in  the  animal  body 
results  from  a  want  of  due  proportion  between 
the  food  taken  into  the  stomach  and  the  oxygen 
absorbed  by  the  lungs  and  skin.  From  all  that 
precedes  we  may  safely  infer  that  there  is  a 
close  connexion  between  non-nitrogenised  food, 
such  as  starch,  gum,  sugar,  &c„,  and  the  produc¬ 
tion  of  fat.  On  comparing  the  composition  of 
sugar  of  milk,  of  starch,  and  of  the  other 
varieties  of  sugar,  with  that  of  mutton  and  beef 
suet  and  human  fat,  we  find  they  all  agree  in  the 
proportion  of  carbon  and  hydrogen  being  the 
same,  and  that  they  differ  only  in  that  of 
oxygen.  By  comparing  the  formulae  of  starch 
and  of  fat,  it  would  appear  that  the  former  may- 
pass  into  the  latter  hy  a  mere  separation  of  a 
part  of  its  oxygen.  Now  it.  being  certain  that 
the  herbs  and  roots  consumed  by  the  cow  con¬ 
tain  no  butter,  that  the  hay  and  other  fodder 
of  oxen  contains  no  beef-suet,  itmust  be  admitted 
that  the  fat  found  in  the  bodies  of  these  animals 
is  formed  in  their  organism;  whence  we  may  be 
warranted  in  concluding  that  a  certain  quantity 
of  oxygen,  in  some  form  or  other,  separates  from 
the  constituents  of  their  food.  The  chemical 
analysis  of  the  constituents  of  the  food  of  the 
graminivora  shews  that  they  contain  carbon  and 
oxygen  in  certain  proportions,  which,  when 
reduced  to  equivalents,  yield  the  following 
series. — 

In  vegetable  fibrine,  albumen,! 
and  caseine  there  are  con- >120  eq.  carb.  36  eq.  ox. 
taine'1  for  j 


In  starch  .... 

.  .  120 

n 

100 

>> 

In  cane  sugar  .  . 

.  .  120 

>> 

110 

In  gum  .... 

}> 

110 

>> 

In  sugar  of  milk  . 

.  .  120 

120 

5* 

In  grape  sugar  .  . 

.  .  120 

140 

Nowin  all  fatty  bodies  there  are  contained,  on 
an  average — for  120  equiv.  carbon  only  10  equiv. 
oxygen.  . 

Since  the  carbon  of  the  fatty  constituents  ot 
the  animal  body  is  derived  from  the  food,  it  is 
clear  if  we  suppose  fat  to  be  formed  from  albumen 
fibrine,  or  caseine,  that  for  every t120  equivalents 


of  carbon  deposited  as  fat,  26  equivalents  of  oxy¬ 
gen  must  be  separated  from  the  elements  of 
these  substances ;  and,  further,  if  we  conceive 
fat  to  be  formed  from  starch,  sugar,  or  sugar  of 
milk,  there  must  be  separated  90,  100,  and  110 
equivalents  of  oxygen  from  these  compounds 
respectively.  Accordingly  there  is  but  one  way 
in  which  the  formation  of  fat  in  the  animal  body 
is  possible,  and  that  is  precisely  the  way  in 
which  it  takes  place  in  plants  ;  it  is  a  separation 
of  oxygen  from  the  elements  of  the  food. 

The  deposition  of  fat  in  the  animal  body  is 
considered  by  our  author  as  an  abnormal  condi¬ 
tion,  depending  on  the  disproportion  between  the 
quantity  of  carbon  in  the  food  and  that  of  oxygen 
absorbed  by  the  skin  and  lungs  ;  this  deposition 
is  a  consequence  of  a  deficient  supply  of  oxy¬ 
gen  ;  oxygen  being  absolutely  indispensable  for 
the  dissipation  of  the  excess  of  carbon.  This 
deposition  is  never  seen  in  wild  animals  in  a 
state  of  nature  ;  neither  is  it  seen  in  the’Bedouin 
or  in  the  Arab  of  the  desert,  who  exhibits,  with 
pride,  to  the  traveller  his  lean,  muscular,  sinewy 
limbs,  entirely  free  from  fat;  but  in  prisons  and 
jails,  it  appears  as  a  puffiness  in  the  inmates,  fed, 
as  they  are,  on  a  poor  and  scanty  diet.  Now 
though  the  formation  of  fat  depends  on  a  defi¬ 
ciency  of  oxygen,  still,  in  this  process,  a  new 
source  of  oxygen  is  opened  and  a  new  cause  of 
animal  heat ;  for  the  oxygen,  set  free  in  the 
formation  of  fat,  is  given  out  in  combination  with 
carbon  and  hydrogen  in  the  form  of  carbonic 
acid  and  water,  by  which  heat  is  generated. 
Thus,  in  the  formation  of  fat,  the  vital  force 
possesses  a  means  of  counteracting  adeficieucy  in 
the  supply  of  oxygen,  and  consequently  in  that 
of  the  heat,  indispensible  for  the  vital  process. 

In  some  diseases,  the  starch,  sugar,  &c.,  of  the 
food  do  not  undergo  the  changes  which  enable 
them  to  assist  respiratioif,  and  consequently  to 
be  converted  into  fat.  Thus,  in  diabetes  mellitus, 
the  starch  is  only  converted  into  grape  sugar, 
which  is  expelled  from  the  body  without  further 
change.  In  other  diseases,  as  in  inflammation  of 
the  liver,  we  find  the  blood  loaded  with  fat  and 
oil ;  and  in  the  composition  of  the  bile  there  is 
nothing  inconsistent  with  the  supposition  that 
some  of  its  constituents  may  be  formed  into  fat. 

From  the  .  preceding  observations  it  appears 
that  the  substances  constituting  the  food  of  man 
may  bedivided  into  two  clashes  :  into  nitrogenised 
and  non-nitrogenised.  The  former  are  capable,  of 
being  converted  into  blood,  whilst  the  latter  are 
not  so.  Out  of  those  substances  which  are 
adapted  to  the  formation  of  blood  are  formed  all 
the  organised  tissues.  The  other  class  of  sub¬ 
stances,  in  the  normal  state  of  health,  serve  to 
support  the  process  of  respiration.  1  he  former 
our  author  calls  the  plastic  elements  of  nutrition ; 
the  latter,  elements  of  respiration. 

Among  the  former  we  reckon  vegetable  fibrine, 
vegetable  albumen,  vegetable  caseine,  animal 
flesh  and  animal  blood  :  among  the  latter  are 
fat,  starch,  gum,  cane  sugar,  grape  sugar,  sugar 
of  milk,  pectine,  bassorine,  wine,  beer,  spirits. 
The  nitrogenised  constituents  of  vegetable  food 
have  a  composition  identical  with  that  of  the 
constituents  of  the  blood.  No  nitrogenised 
compound,  whose  composition  differs  from  that 
of  fibrine,  albumen,  and  caseine,  is  capable  of 
sustaining  the  vital  process  in  animals.  1  he 
animal  organism  unquestionably  possesses  the 
power  of  forming,  from  the  constituents  of  its 
blood,  the  substance  of  its  membranes  and  cel¬ 
lular  tissue,  of  its  nerves  and  brain,  &c.  But 
the  blood  must  be  supplied  to  it  ready  formed  in 
its  chemical  composition— otherwise  a  period  is 
soon  put  to  the  formation  of  blood  and  conse¬ 
quently  to  life.  This  explains  to  us  how  it 
happens  that  the  tissues,  yielding  gelatine,  are 
not  adapted  for  the  support  of  the  vital  process  ; 
for  their  composition  is  different  from  that  of 
fibrine  or  albumen.  That  is,  those  parts  of  the 
animal  organism  which  form  the  blood  do  not 
possess  the  power  of  effecting  a  transformation 
in  the  arrangements  of  the  elements  of  gelatine, 
or  of  the  tissues  containing  it.  While  in  the 
body  of  a  starving  or  sick  individual,  the  fat 
disappears,  and  the  muscular  tissue  returns  to 
the  form  of  blood,  we  find  the  tendons  and  mem¬ 


branes  retain  their  natural  condition.  When  we 
consider  the  transformation  of  the  albumen  of 
the  blood  into  a  part  of  an  organ  composed  of 
fibrine,  the  identity  of  composition  in  the  two 
substances  renders  the  change  easily  conceiva¬ 
ble.  Hence,  some  physiologists  have  supposed, 
not  without  some  reason,  that  gelatine,  when 
taken  in  the  dissolved  state,  is  again  converted 
in  the  body,  into  cellular  tissue,  membrane,  and 
cartilage,  that  it  may  serve  for  the  reproduction 
of  such  parts  of  those  tissues  as  iiave  been 
wasted,  and  also  for  their  growth.  Andjw'hen 
the  powers  of  nutrition  in  the  whole  body  are 
affected  by  a  change  of  the  health,  then,  even 
should  the  power  of  forming  blood  remain  the 
same,  the  organic  force  by  which  the  consti¬ 
tuents  of  the  blood  are  changed  into  cellular 
tissue  and  membrane,  must  be  enfeebled  by 
sickness.  In  the  sick  man  the  power  to  produce 
the  necessary  metamorphosis  must  be  impaired 
as  well  in  the  stomach,  as  in  all  other  parts.  In 
this  state  experience  shows  that  gelatinous  mat¬ 
ters  in  a  dissolved  state  exercise  a  decided 
influence  on  the  health.  Given  in  a  form  adapted 
for  assimilation,  they  serve  to  husband  the  vital 
force,  just  as  may  be  done  in  the  case  of  the 
stomach,  by  a  judicious  preparation  of  the  food. 

(To  be  continued.) 


TREATISE  ON  THE  PASSAGE  OF  SOME 
MEDICINES  THROUGH  THE  ANIMAL 
ECONOMY,  AND  ON  THE  MODIFI¬ 
CATIONS  WHICH  THEY  UNDERGO 
THEREIN. 

By  MM.  Laveuan  and  Millon. 

Chemistry  furnishes  materia  medica  with  the 
active  principles,  by  which  we  are  enabled  to 
establish  with  certainty  the  nature  and  doses  of 
medicines.  Notwithstanding  this  new  expedient 
so  properly  determined  with  reference  to  a  great 
number  of  medicinal  substances  usually  employed, 
we  are  yet  frequently  embarrassed  by  the  insta¬ 
bility  of  therapeutical  actions.  It  appeared  to 
us  interesting  to  observe  the  medicine  after  it  had 
been  submitted  to  the  capricious  influence  of 
the  organs,  to  notice  the  transformations  the  mo¬ 
ment  it  leaves  the  economy,  and  the  physiological 
effects  produced,  and  to  ascertain  in  that  way,  as 
far  as  possible,  some  useful  mutual  relations.  This 
is  the  object  of  the  researches  which  we  have 
the  honour  to  submit  to  th#-  judgment  of  the 
Academy. 

Most  of  our  observations  refer  to  the  adminis¬ 
tration  of  the  tartrate  of  soda  and  potassa.  We 
observed  268  ingestions  ;  sulphate  of  soda  has 
been  given  fifteen  times,  sulphur  four  times, 
salicine  was  taken  by  ten  patients. 

In  all  these  observations  we  prepared  the  medi¬ 
cines  ourselves;  their  doses  and  ingestion  were 
carefully  superintended.  We  endeavoured  like¬ 
wise  to  be  as  accurate  as  possible  with  regard  to 
the  examination  of  the  disease,  the  determination 
of  its  nature  and  different  stages. 

It  will  appear  in  the  sequel  by  what  motives 
we  were  guided  in  experimenting  on  the  choice  of 
medicines.  The  investigation  of  substances  admi¬ 
nistered  on  leaving  the  economy  extended  merely 
to  the  products  of  the  urinary  secretion. 

Tartrate  of  Soda  and  Potassa. — This  salt,  very 
much  employed  in  the  days  of  Lemery,  then  called 
salt  of  Leignetti,  figures  still  in  the  materia  medica 
as  a  gentle  purgative.  It  was  given  in  30  to  50 
grammes  (from  1  to  If  of  an  ounce)  without 
creating  the  slightest  inconvenience.  The  admi¬ 
nistration  of  this  salt  fixed  our  researches  on  a 
point  which  justly  excited  the  attention  some  years 
since.  We  allude  to  the  conversion  of  organic 
salts  of  soda  and  potassa  into  carbonates  of  the 
same  bases.  Since  the  observations,  due  to 
Wohler,  have  been  made  on  animals,  with  refer¬ 
ence  to  alkaline  tartrates,  citrates,  and  acetates, 
their  transformation  into  carbonates  has  been  con¬ 
sidered  as  an  invariable  phenomenon.  The  con- 
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version,  however,  is  of  extreme  instability  :  in  the 
sequel  a  most  general  idea  of  the  matter  may  be 
conceived  by  the  results  which  we  obtained.  Of 
268  ingestioDs  of  the  double  tartrate,  175  were 
followed  by  urine  to  a  more  or  less  degree  of  an 
alkaline  reaction,  87  urines  were  acid,  and  6  urines 
sensibly  neutral.  On  following  certain  rules,  the 
whole  of  the  salt  of  Leignetti  may  be  expelled  by 
the  intestinal  tube ;  the  passage  of  the  salt  bv  the 
urine  is  then  a  very  rare  case.  On  the  contrary, 
we  may  cause  the  same  salt  to  penetrate  the  ab¬ 
sorbent  vessels,  and  in  that  manner  saturate  the 
urine  with  enormous  doses  of  the  alkaline  car¬ 
bonate.  The  evacuation  of  the  tartrate  by  the 
intestines  becomes  then  an  exception  and  if  it 
happens  at  all,  the  tartrate  is  but  incompletely 
eliminated  by  alvine  evacuations. 

If  the  greater  part  of  medicines  is  subject  to 
similar  variations,  and  it  can  hardly  be  presumed 
that  it  be  otherwise,  it  appears  how  important  it 
must  be  for  the  healing  art  to  throw  a  light  on  the 
means  of  avoiding  this,  or  occasionally  to  turn  it 
to  advantage. 

The  alkaline  nature  communicated  by  the  Leig¬ 
netti  salt  to  the  urine  may  most  exactly  be  appre¬ 
ciated  by  the  normal  sulphuric  acid  employed  by 
Gay  Lussac  in  the  assays  of  soda  and  potassa  of 
commerce.  The  urine  is  collected  in  proper 
vessels,  and  kept  at  a  low  temperature,  if  the 
experiments  are  made  in  the  hottest  season.  The 
urine  of  24  hours  was  measured,  or  separately 
each  time  of  emission;  of  this,  1  decilitre  (3ounces) 
was  coloured  blue  by  tincture  of  litmus;  and 
then  from  the  vessel  for  alkalimetrical  essays  the 
sulphuric  acid  was  thrown  into  it  drop  by  drop. 
When  the  tincture  becomes  of  the  red  which  is 
proper  to  sulphuric  acid,  the  oneration  is  dis¬ 
continued. 

For  further  information,  we  refer  the  reader  to 
Gay  Lussac’s  instructions. 

It  was  necessary  to  ascertain  whether,  in  the 
case  of  the  urine  being  acid  or  neutral,  the  soda 
and  potassa  notwithstanding  escaped  in  combina¬ 
tion  with  undecomposed  tartaric  acid,  or  any 
other  organic  acid.  It  was  likewise  possible  that 
one  portion  of  the  alkalis  was  contained  in  the 
urine  as  a  carbonate,  and  another  in  combination 
with  some  organic  acid. 

lo  ascertain  this,  a  given  weight  of  the  urine  is 
to  be  evaporated  ta  siccity,  this  result  calcined, 
and  then  the  charcoal  obtained  burned  in  the  open 
air.  If  we  desire  to  determine  by  this  operation 
the  quantity  of  salts  contained  in  the  urine,  we 
always  find  that  the  complete  combustion  of  the 
carbonaceous  matter  is  very  difficult,  offering  a 
particular  obstacle  by  the  presence  of  the  alkafine 
carbonates,  by  a  simple  process,  we  removed  the 
causes  rendering  the  operation  slow.  When  the 
diiect  calcination  is  somewhat  advanced,  we  with 
piecaution  let  fall  from  a  phial,  previously  weighed, 
a  little  of  finely-powdered  chlorate  of  potassa  • 
in  some  instances  the  residue  becomes  white,  The 
quantity  of  chloride  of  potassium  answering  to 
the  quantity  of  the  chlorate  employed  must  then 
be  subtracted. 

With  particular  reference  to  the  salt  of  Lei°-- 
netti,  we  chiefly  endeavoured  to  determine  the 
quantity  of  alkali  contained  in  the  residue  left  on 
calcination.  We  ascertained— 1st,  that  the  quan¬ 
tity  of  the  alkaline  or  earthy  carbonate  obtained, 
on  calcination  of  a  normal  urine,  saturated  from 
,  to  2o  deg.  of  the  alkalimetrical  vessel  ;  2nd 
that  this  proportion  of  alkali  was  not  augmented 
in  urines  which  were  of  a  neutral  or  acid  reaction, 
in  consequence  of  the  administration  of  the  tartrate 
of  soda  and  potassa  ;  3rd,  that  the  urine  rendered 
alkaline  by  the  administration  of  the  same  salt 
gave  residues  in  which  the  quantity  of  alkali  indi¬ 
cated  in  the  fresh  urine  was  augmented  only  by 
from  15  to  25  alkalimetrical  degrees. 

It  was  therefore  invariably  the  case  that  the 
salt  of  Leignetti  was  not  eliminated  by  urine  in 


the  state  of  tartrate,  and  that  such  as  entered  this 
channel  was  entirely  converted  into  a  carbonate. 

After  having  established  these  first  bases,  we 
were  able  in  the  months  of  December,  1843, 
January,  February,  March,  and  April,  1844, 
with  very  great  exactness  to  determine  the  acid, 
neutral,  or  alkaline  state,  and  the  degree  of  alka¬ 
linity  of  268  urines  rendered  subsequently  to  the 
administration  of  the  salt  of  Leignetti ;  in  the 
case  of  the  conversion  of  the  alkalinic  tartrate  into 
a  carbonate,  we  found  it  an  easy  matter  to  refer  it 
to  the  dose,  the  mode  of  administration,  the  state 
of  the  organs,  and  the  individual  dispositions. 

When  the  salt  of  Leignetti  was  taken  in  short 
intervals  and  large  doses,  40 — 50  grammes  (1  — 
If  ounces)  at  one  time,  it  tended  to  concentrate  its 
effects  in  the  digestive  organs.  Vomiting  was 
very  rare,  but  the  ingestion  was  always  followed 
by  several  liquid  openings  of  the  bowels.  When 
the  patients  experienced  nothing  with  reference  to 
the  intestinal  tube,  the  case  was  an  exception  ;  but 
then  the  urine  rendered  was  alkalinic. 

Prescribed  on  the  contrary  in  small  doses,  or  in 
refracted  doses,  so  that  15,  20,  30,  or  40  grammes 
(b  t>  1 — H  ounce)  were  taken  within  eight  or 
ten  hours,  the  tartrate  produced  effects  of  an 
opposite  nature.  In  this  case  the  purgative  virtue 
was  the  exception  ;  the  alkalinity  of  the  urine  be¬ 
came  the  habitual  state ;  one  litre  (2  pounds)  of 
urine  could  saturate  250  divisions  of  the  alkali- 
metrical  vessel ;  therefore,  considering  merely  the 
tartrate  of  soda  and  potassa,  we  find  that  on  ad¬ 
ministering  it  in  large  doses,  it  is  directly  expelled 
by  the  movements  of  the  intestines,  and  by  the 
liquids  secreted  on  the  surface  of  the  mucous 
membrane,  covering  it,  yvhereas  small  quantities 
of  it,  though  repeatedly  taken,  penetrate  the 
economy,  are  transformed  by  it,  the  combustible 
portion  of  their  elements  being  brought  to  the  last 
stage  of  oxidation,  and  finally  eliminated  by  the 
urine  in  the  state  of  alkalinic  carbonates.  In  the 
first  case  it  is  indigestion  ;  in  the  second,  assimi¬ 
lation,  secretion ;  there  it  is  rather  a  medicine, 
here  a  nutritious  substance. 

Still  here  the  difference  of  action  was  to  be 
found  in  the  dose,  according  to  the  part  acted  by 
individual  disposition  and  the  various  states  of 
organisation. 

Robust  people  affected  with  slight  indisposition 
are  best  qualified  to  digest  the  tartrate.  It  is  in 
this  category  that  we  meet  with  cases  in  which, 
notwithstanding  the  salt  of  Leignetti  was  adminis¬ 
tered  in  a  large  dose  at  once,  it  was  by  way  of 
exception  partially  digested.  Feeble  subjects 
show  a  contrary  disposition ;  the  purgative  effect 
takes  place.  In  cases  of  the  kind,  notwithstanding 
the  fractioned  doses,  we  may  even  arrive,  though 
rarely,  at  obtaining  urines  of  an  acid  reaction. 
Habitual  constipation,  even  that  which  depends 
on  an  apparent  disease  of  the  brain  or  medulla, 
was  a  condition  promoting  the  absorption  ;  a 
patient  attacked  by  a  cerebral  apoplexy,  without 
being  purged,  digested  40  grammes  of  the  tartrate 
taken  at  one  dose ;  a  litre  (2  pounds)  of  the  urine 
saturated  150 — 190  divisions  of  the  alkalimetri¬ 
cal  vessel. 

Individuals  suffering  under  derangements  of  the 
digestive  canal,  or  diarrhoea,  have  very  little 
capacity  to  absorb  the  salt  of  Leignetti,  and  in  this 
latter  case  the  urine  is  almost  always  acid.  The 
same  happens  when  the  chief  affection  is  fever. 
Notwithstanding,  however,  the  most  unfavourable 
conditions  for  the  combustion,  if  the  double 
tartrate  be  present,  this  substance  may  yet  be 
forced  to  penetrate  into  the  organs  of  absorption. 
We  arrive  to  that  first  by  fractioning  the  doses, 
next,  by  continuing  to  employ  this  salt ;  the  first 
day  the  urines  are  acid,  the  second  and  the  third 
already  decidedly  alkaline.  In  following  the 
simple  rules  just  indicated,  we  sometimes  met 
with  several  of  the  anomalies  known  to  physicians 
and  observers  in  general.  A  case  of  the  kind  was 


that  of  a  man  labouring  under  acute  pneumonia. 
He  digested  one  ounce  of  the  salt  of  Leignetti 
administered  to  him  at  one  time,  and  his  very 
abundant  urines  saturated  120  divisions  of  the 
alkalimetrical  vessel ;  but,  by  a  remarkable  coinci¬ 
dence,  the  patient  continued”  to  have  appetite. 

The  means  of  tiansforming  the  double  tartrate 
into  an  alkaline  carbonate  being  well  established, 
we  examined  what  use  the  healing  art  might 
derive  from  this  circumstance. 

Here  it  must  be  said  that  we  hoped  to  find  in 
the  passage  of  the  alkaline  carbonates  into  the 
circulation  a  means  of  modifying  those  diseases, 
in  which  the  blood  is  distinguished  by  its  greater 
plasticity,  and  excess  of  fibrin.  Hence  we  made 
our  first  experiments  with  patients  labouring  under 
acute  pneumonia  and  articular  rheumatism.  The 
resistance  which  in  some  cases  was  hindering  the 
absorption,  on  being  removed,  we  analysed  the 
blood  by  the  method  contrived  by  Dumas,  and 
made  popular  by  the  publications  of  Andral  and 
Gavarret.  But,  on  having  analysed  the  blood  of 
ten  venesections,  we  were  obliged  to  admit  that  the 
quantities  of  fibrin  did  not  diminish,  and  that 
the  cupping  was  just  as  strongas  when  no  tartrate 
was  administered.  In  the  greatest  number  of 
patients,  however,  the  proportion  of  urea  was 
considerably  augmented,  which  indicates  a  more 
rapid  combustion.  We  ought,  perhaps,  to  have 
longer  continued  chemically  to  examine  the  blood; 
but  it  became  evident  to  us  that,  notwithstanding 
the  formation  of  the  alkaline  carbonate,  the  acute 
rheumatisms  and  pneumonies  followed  the  ordi¬ 
nary  course.  We  preferred  remaining  within 
prudent  limits,  though  it  may  appear  to  have  been 
too  scrupulous,  and  interrupted  our  researches  in 
such  a  grave  matter,  when  there  was  no  other 
motive  than  a  kind  of  scientific  curiosity, 

The  increase  of  the  oxidating  power,  rendered 
evident  by  the  presence  of  the  urea  in  excess  in 
cases  most  unfavourable  to  the  absorption  of  the 
salt  of  Leignetti,  led  us  to  a  new  series  of  experi¬ 
ments.  By  this  we  may  find  the  therapeutical 
application  of  the  double  tartrate,  considering  the 
rules  which  we  laid  down  when  speaking  of  its 
conversion  into  the  alkaline  carbonate. 

The  acceleration  of  the  oxidating  powers  led  to 
the  administration  of  the  alkaline  tartrate  in  cases 
in  which  it  was  requisite  to  raise  the  languishing- 
nutrition.  Its  efficacy,  under  similar  circumstances, 
was  generally  most  fully  confirmed.  We  confine 
ourselves  to  quoting  some  instances  proper  to  show 
this  effect  in  all  its  clearness. 

A  patient,  labouring  under  hypochondriacal 
monomania,  was  much  weakened,  and  rendering- 
daily  from  6  to  8  poands  of  urine.  This  liquid* 
being  less  dense  than  in  its  normal  state,  in  a  cold 
temperature  deposited  carbonate  of  lime;  on 
boiling,  a  fresh  quantity  of  carbonate  of  lime 
was  separated,  and  urea  was  only  in  a  very 
inconsiderable  quantity  contained  therein.  Under 
the  influence  of  the  administered  tartrate,  according 
to  the  method  of  absorption,  the  urines  were 
brought  back  to  their  normal  quantity ;  their 
density,  and  the  desirable  physiological  constitution 
restituted.  The  health  of  the  patient,  on  the  whole, 
improved  remarkably,  but  the  monomania  did  not 
disappear. 

Another  patient,  labouring  under  a  heavy 
albuminuria,  was  treated  by  the  tartrate ;  the  albu¬ 
men  disappeared  in  the  urines,  they  were  reduced 
to  the  normal  proportion,  but  this  known  dreadful 
disease,  however,  went  on  in  its  course,  and  the 
patient  was  lost — a  proof  that  the  insufficiency  of 
the  healing  art  goes  beyond  the  actions  of  the 
secondary  phenomena  of  life. 

Several  patients  affected  with  phthisic,  their 
fever  being  moderately  strong,  absorbed  the  double 
tartrate  with  facilit)',  without  experiencing  any 
fatigue  in  their  organs.  The  whole  of  their  func¬ 
tions  were  ameliorated  ;  we  are  far  from  thinking 
that  there  was  more  than  a  transitory  amelioration, 
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but  this  was  obstacle  enough  to  our  observation, 
for  the  patients  leaving  the  hospital,  ceased  to  be 
the  objects  of  our  investigation.  With  some  of 
these  phthisical  patients  the  use  of  the  salt  of 
Leignetti  was  followed  by  more  calm  respiration 
and  circulation.  In  one  case  the  pulse  descended 
from  90  to  40  pulsations,  and  remained  at  that 
number  for  longer  than  a  fortnight. 

It  may  easily  be  conceived  how  much  we  were 
desirous,  methodically,  to  examine  the  action  of 
the  double  tartrate  in  diseases  characterised  by  an 
abnormal  secretion  of  uric  acid.  This  is  most 
commonly  the  case  of  gravel  and  urinary  calculus, 
the  administration  of  the  salt  of  Leignetti  appearing 
admirably  qualified  to  act  against  these  affections. 
It  communicates,  indeed,  a  particular  activity  to 
digestion  ;  and  the  alkaline  carbonate  produced  is 
very  proper  for  dissolving  the  uric  acid,  and  this 
carbonate  penetrates  in  a  dose  which  may  amount 
to  15  or  20  grammes  in  24  hours.  We  may  add 
that  the  medicine  may  be  absorbed  together  with 
the  food  ;  and  as  this  latter  seems  to  be  the  most 
direct  cause  of  the  evil,  the  remedy  is  produced  in 
the  very  source  of  the  affection.  These  views  are 
finally  confirmed  by  what  is  commonly  practised 
in  cases  of  gravel  and  calculus,  namely  :  the  use 
made  of  red  fruit.  The  salt  of  Leignetti  offers  the 
active  principles  of  these  latter  substances  in  a 
constant  form,  which  may  be  given  in  any  desired 
dose,  and  in  any  circumstances  appropriated  to  the 
individual  dispositions. 

The  insufficiency  of  military  praxis  prevented 
us  from  practically  examining  these  views,  which, 
however,  follow  of  themselves  ;  but  they  will  not 
fail  to  receive  the  controulof  experience  on  another 
occasion. 

ON  THE  ADMINISTRATION  OF  SULPHATE  OF  SODA, 
SULPHUR,  AND  SALIC1NE. 

After  having  examined  the  transformation  of  a 
medicine  which  was  partly  burned,  and,  to  a 
certain  extent,  contributed  to  nutrition,  we  wished 
to  observe  the  passage  of  a  substance,  the  ele¬ 
ments  of  which,  being  strongly  oxidated,  could, 
in  the  animal  economy,  undergo  no  new  oxidation. 
We  selected  the  sulphate  of  soda.  The  urines 
normally  contain  sulphuric  acid,  the  proportion 
of  which  was  determined.  Eight  analyses,  made 
with  urines  of  adults,  collected  at  various  hours 
of  the  day,  induced  us  to  admit  that  this  propor¬ 
tion  varies  from  2  to  2J  grammes  per  litre  (0-2  to 
0*25  per  cent.),  supposing  the  anhydrous  sul¬ 
phuric  acid  to  be  SO3. 

It  will  not  be  necessary  to  enter  into  long 
details  in  our  observations.  We  sum  them  up  in 
saying  that  the  sulphate  of  soda  follows  in  its 
passage  the  same  laws  as  the  salt  of  Leignetti. 
Taken  in  fractional  doses  by  individuals  strongly 
constituted  and  but  slightly  indisposed,  the  salt  is 
absorbed  and  eliminated,  modified  only  par¬ 
tially  by  the  urines.  We  made  from  10  to 
15  grammes  of  sulphate  of  soda  pass  into  the 
urine. 

It  would  have  been  easy  to  augment  even  that 
quantity,  but  without  profit  for  the  observation. 

Under  contrary  circumstances  :  a  feeble  subject, 
one  strong  dose  being  administered,  the  fever  still 
in  activity,  and  the  digestive  organs  deranged,  the 
urines  contain  only  the  normal  quantity  of  sul¬ 
phuric  acid.  Nothing  of  the  sulphate  of  soda 
was  introduced. 

With  reference  to  this  salt,  it  cannot  be  over¬ 
looked  that  the  action  of  the  organ  of  absorption 
is  analagous  to  combustion. 

The  administration  of  sulphur  furnished  us  with 
negative  results.  It  seemed  neither  to  burn  nor 
at  all  to  enter  into  the  economy.  In  making  use 
of  the  analytical  means,  most  proper  to  discover  it 
in  whatever  combination  it  may  exist,  it  could  not 
be  detected.  In  four  cases  in  which  it  was 
ingested  by  individuals  endowed  with  a  proper 
absorbing  disposition,  the  urines  contained  only 
the  normal  quantity  of  sulphuric  acid. 


With  regard  to  salicine,  we  have  been  induced 
by  its  inertness  in  a  therapeutical  point  of  view, 
signalised  already  several  times,  to  administer  it 
only  in  some  cases  of  slight  intermittent  fevers, 
ft  was  interesting  to  ascertain  whether  this  sub¬ 
stance,  which  is  entirely  combustible,  but  which 
contains  a  strong  proportion  of  carbon,  and  very 
notably  differs  from  other  alimentary  principles, 
does  not  undergo  a  peculiar  transformation. 

Experiments  repeated  ten  times  gave  always 
the  same  result. 

The  urines  following  the  ingestion  of  salicine, 
contain  all  hydruret  of  salycile  or  salycic  acid. 
We  could  find  no  means  exactly  to  determine  the 
amount  of  these  two  substances,  and  to  find  out 
the  relation  between  their  quality  and  that  of  the 
salicine  employed.  But  the  characteristic  reaction 
which  the  hydruret  of  salycile  and  salycic  acid 
produce  with  the  persalts  of  iron  is  invariable. 
The  violet  coloration  is  most  intense.  It  is  found 
in  the  produce  of  distillation  of  the  urine,  both  in 
its  alcoholic  and  etheric  extracts ;  even  crystals  of 
salycic  acid  may  be  extracted  from  the  urine  with¬ 
out  much  trouble. 

A  fact  of  this  kind  shows  the  variety  of  prin¬ 
ciples  which  a  carefully  instituted  chemical  inves¬ 
tigation  may  enable  us  to  discover  in  urines ;  but 
it  is,  moreover,  remarkable  to  notice,  how  the 
oxidating  powers  of  the  economy  act  on  salicine, 
producing,  of  the  organic  elements  contained  in 
this  substance,  bodies  identical  with  those  obtained 
in  laboratories.  Our  organs,  in  the  action  of  com¬ 
bustion,  work  like  a  mixture  of  sulphuric  and 
chromic  acids,  or  rather  like  potassa  in  a  state  of 
fusion,  viz. :  as  the  most  energetical  oxidating 
agents.  It  is,  undoubtedly,  a  very  restricted 
instance  of  the  great  phenomenon  of  combustion, 
which  every  where  accompanies  the  phenomenon 
of  life  ;  but  by  the  simple  fact  of  the  transforma¬ 
tion  of  salicine,  by  the  striking  reaction  by  which 
it  is  discovered,  the  princinal  demonstration  seems 
to  gain  more  ground. — Chemist. 


EXAMINATION  OF  COFFEE-SEEDS. 

By  Dr.  F.  Rochleder. 

Liebig’s  views  of  the  process  of  nutrition  have 
given  additional  interest  to  every  analysis  of  articles 
of  food.  An  aqueous  solution  of  coffee  is  used  in 
nearly  every  country  as  beverage,  and  still  it  is  not 
yet  certain  whether  it  should  be  regarded  as  an 
article  of  nutrition  or  merely  as  a  medicament.  Of 
course  this  point  cannot  be  settled  without  an  ana¬ 
lysis  of  the  beverage.  A  close  examination  of 
the  raw  seed,  from  which  it  is  prepared,  must  be 
the  introduction  to  this  chemical  analysis,  in  order 
to  make  us  acquainted  with  the  substances  it  con¬ 
tains  previous  to  the  alteration  effected  by  the 
roasting. 

Of  all  the  substances  contained  in  the  raw  seeds, 
we  are  at  present  only  acquainted  with  caffeine, 
although  the  seeds  have  been  frequently  subjected 
to  analysis.  The  reason  of  this  principle  being 
more  especially  known,  as  regards  its  properties 
and  composition,  must  be  sought  in  the  facility 
with  which  it  may  be  separated  from  other  sub¬ 
stances,  its  constant  resistance  to  all,  even  the  most 
potent,  reagents,  and  its  tendency  to  assume  a 
crystalline  form  ;  for  it  is  otherwise  contained  pro¬ 
portionately  in  very  small  quantities  only  in  the 
seeds  of  the  coffee. 

I  now  proceed  to  the  examination  of  the  sub¬ 
stances  found  in  the  raw  seeds,  in  the  order  in 
which  they  presented  themselves  in  the  analysis. 

1.  Vegetable  fibrine. — The  greater  part  of  the 
seeds,  by  weight,  consists  of  an  elastic  horny  sub¬ 
stance,  in  which  the  other  principles  are,  as  it 
were,  incorporated.  If  the  latter  be  removed  by 
suitable  reagents,  the  insoluble  fibrine  remains. 
To  obtain  this  in  a  pure  state,  the  seeds  were  pul¬ 


verized  (by  pounding  them  after  they  had  been 
kept  in  a  dry  temperature,  not  exceeding  212  deg. 
Fahr.,  for  several  weeks),  washed  with  ether,  the 
finer  portion  was  separated  in  this  way  from  the 
coarser,  and  boiled  successively  in  ether,  alcohol, 
and  water  as  long  as  a  residue  remained  on  evapo¬ 
ration.  The  fibrine  was  then  boiled  with  a  weak 
solution  of  potash  and  with  dilute  muriatic  acid  as 
long  as  any  particle  was  dissolved  ;  and  the  puri¬ 
fication  was  now  completed  by  boiling  several 
times  in  water. 

The  fibrine  swells  under  treatment  with  alkalis 
and  muriatic  acid,  and  may  be  rubbed  down  in  an 
agate  mortar,  with  the  addition  of  a  little  water, 
to  a  paste  resembling  the  paste  of  starch;  which, 
stirred  up  with  water,  gives  it  a  mucilaginous  cha¬ 
racter,  and  separates  very  slowly  from  it  in  the 
form  of  white  flocculi. 

This  pasty  mass  was  treated  with  pure  anhy¬ 
drous  alcohol,  and  heated  to  the  boiling  point, 
when  it  decreased  in  volume  in  proportion  to  the 
abstraction  of  the  water  by  the  spirit.  The  alco¬ 
hol  being  removed  by  the  filter,  and  the  fibrine 
dried,  it  presents  itself  as  a  white-greyish  odourless 
and  tasteless  powder,  insoluble  in  ether,  alcohol, 
and  water,  in  dilute  solutions  of  alkalis  and  in 
dilute  acids.  Subjected  to  dry  distillation,  it 
leaves  a  coal  which  is  not  very  combustible,  whilst 
acetic  acid  and  the  other  products  of  the  distil¬ 
lation  of  wood  pass  over. 

Boiled  for  thirty-six  hours  with  moderately  con¬ 
centrated  sulphuric  acid,  it  could  not  be  converted 
into  sugar,  but  dissolved  partially  with  a  dark 
discoloration,  and  the  solution  was  precipitated 
by  water. 

By  roasting  it,  no  particular  odour  was  per¬ 
ceived,  excepting  that  emitted  by  wood  subjected 
to  the  same  process.  When  Schrader  states,  that 
the  horny  fibrine,  freed  of  all  soluble  parts,  emitted, 
on  roasting,  the  peculiar  smell  of  roasted  coffee, 
either  this  is  a  fallacy,  or  all  the  soluble  parts  were 
not  removed  from  the  fibrine.  To  determine  its 
ultimate  composition,  it  was  subjected  to  analysis, 
and  gave  the  following  result : — 

Carbon  . .  =  47-48 
Hydrogen  =  6‘5  3 
Oxygen  .  =  45-99 


100-00 

These  numbers  prove  that  oxygen  and  hydrogen 
are  not  contained  in  this  substance  in  the  same 
ratio  as  in  water.  If  we  compare  the  properties 
and  composition  of  this  substance  with  those 
enumerated  by  Payen  in  his  analysis  of  the  so- 
called  vegetable  incrustations,  there  remains  no 
doubt  of  their  identity,  and  the  fibrine  may  indeed 
be  decomposed  into  the  three  substances  discovered 
by  Payen.  As  its  composition  shows,  it  consists 
nearly  wholly  of  one  of  those  three  substances, 
which  contains,  according  to  Payen,  in  lound 
numbers,  48  per  cent,  of  carbon,  and  6  per  cent, 
of  hydrogen. 

2.  Fatty  matter .- — If  the  pulverised  seeds  be 
digested  in  ether  (containing  water),  we  obtain  a 
yellow  gold-coloured  fluid,  which  on  evaporation 
ieaves  a  yellow  buttery  substance,  with  an  odour 
of  the  raw  coffee-seed,  Robiquet  states  that  10 
per  cent,  of  resin  and  fatty  matter  are  extracted  by 
ether,  and  as  regards  quantity  the  assertion  is 
correct ;  but  there  is  no  resin  contained  in  the 
seeds.  The  ether  dissolves  a  mixture  of  various 
substances,  whose  presence  may  be  easily  demon¬ 
strated  in  the  following  manner : 

Shake  the  etherial  solution  with  a  fifth  of  its 
volume  of  water,  remove  this  by  means  of  a 
syphon,  and  repeat  this  operation  until  the  water 
ceases  to  take  up  any  ingredient  from  the  ether  ; 
by  this  process  all  the  substances  soluble  in  ether 
will  be  removed  by  the  water,  excepting  the 
fat,  which  is  accompanied  by  a  very  small 
quantity  of  a  substance  containing  sulphur. 
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This  watery  solution  yields  with  the  salts  of  lead  a 
yellow  precipitate,  consisting  of  several  of  the 
acids  contained  in  the  seeds,  in  combination  with 
oxide  of  lead. 

When  the  watery  solution  is  freed  from  these 
acids,  it  contains  only  caffeine,  which  may  be 
obtained  in  a  pure  state  in  the  manner  to  be 
described  hereafter. 

We  have  just  mentioned  that  the  etherial  solu¬ 
tion  of  the  coffee  seeds,  shaken  with  water,  con¬ 
tains  only  fatty  matter,  with  a  very  small  quantity 
of  a  substance  containing  sulphur,  which  cannot 
be  separated  from  the  fat,  the  presence  of  which 
is  only  to  be  detected  by  the  discolouration  of 
the  silver  vessel  in  which  the  fat  is  saponified. 

On  removing  the  ether  by  distillation,  a  yellow 
substance  presents  itself,  resembling  butter,  which 
is  a  mixture  of  a  solid  fatty  matter  with  a  small 
quantity  of  a  fluid  fatty  matter.  The  former  is 
crystallisable,  and  may  be  obtained  immediately 
from  the  pulverised  seeds  (although  not  in  a  state 
of  purity),  by  boiling  with  an  equal  volume  of 
spirit,  and  reducing  the  filtered  solution  by  distil¬ 
lation  to  one-eighth  of  its  volume.  On  cooling, 
the  fluid  becomes  turbid,  and  deposits  the  firm 
fatty  matter  in  the  form  of  flocculi,  which  melt  on 
the  application  of  heat,  and  condense  to  form  a 
brown  friable  firm  mass. 

Tf  show  the  fatty  acids  contained  in  the  fatty 
matter  of  the  coffee-seeds,  the  butyric  substance 
remaining  after  the  ether  is  removed  by  distilla¬ 
tion,  and  which  should  be  free  of  all  particles 
soluble  in  water,  must  be  boiled  with  potash 
until  it  forms  a  clear  soap  (or  paste),  which 
should  be  freed  of  its  salt,  and  then  the  solution  of 
the  soda-soap  in  water  is  to  be  treated  with  dilute 
sulphuric  acid.  The  fatty  acids  now  separate  and 
swim  in  the  form  of  oil  on  the  surface  of  the  solu¬ 
tion,  and  all  impurities  should  be  removed  by 
water.  On  cooling,  this  oil  concretes  as  a 
slightly  yellow  mass  melting  at  114-8  deg.,  or 
316'6  deg.  Fahr. 


To  obtain  a  combination  of  the  two  fatty  acids 
with  oxide  of  lead,  they  were  saponified  with  car¬ 
bonate  of  soda;  the  soap  was  dissolved  in  spirit, 
freed  of  the  surplus  of  carbonates  by  filtration,  and 
water  added  to  the  alcoholic  solution  of  soap. 
When  the  greater  part  of  the  spirit  was  driven  off 
by  boiling,  sugar  of  lead  produced  an  unctuous 
precipitate,  which  was  washed  with  water. 

I  endeavoured,  by  treating  this  precipitate  with 
ether,  to  separate  the  oleate  of  lead  from  the  com¬ 
bination  of  the  solid  acid  with  the  oxide  of  lead; 
but  the  salt  of  lead  swelled  up  and  formed  a  gela¬ 
tinous  mass  not  to  be  filtered,  and  frustrated  my 
endeavours.  J 

The  separation  of  the  mixture  was  effected  by 
boiling  it  with  spirit,  which  dissolved  both  the 
salts  ot  lead,  but  on  cooling  held  only  the  oleate 
oflead  in  solution,  whilst  the  second  salt  formed 
a  white  pulverulent  sediment.  On  distilling  off  a 
portion  of  the  spirit,  the  solution  deposited  more 
of  this  salt,  which  was  collected  on  a  filter  and 
washed  with  cold  spirit  containing  water.  By 
recomposing  the  oleate  oflead  dissolved  in  alcohol 
with  sulphuretted  hydrogen,  and  distilling  off  the 
spirit  in  the  water-bath,  the  oleic  acid  is  obtained, 
but  not|free  from  an  admixture  of  the  solid  acid. 

.  °  the  ®a’t  of  >ead,  which  is  not  very  soluble,  a 
mixture  of  alcohol  and  ether  was  now  added,  and 
it  was  then  decomposed  by  a  stream  of  sul¬ 
phuretted  hydrogen.  The  fluid  from  which  the 
sulphuret  of  lead  was  removed  by  filter,  yielded 
when  evaporated  in  a  water-bath  to  displace  the 
alcohol  and  ether,  a  white  brittle  crystalline  mass, 
whose  properties  corresponded  with  a  hydrate  of 
margaric  acid. 

To  remove  every  trace  of  adventitious  oleic  acid 
the  acid  was  recrystal  Used  from  alcohol.  The 
fiist  product  of  crysta lhsat ion  was  again  recrystab 
Used,  and  this  process  was  repeated  five  successive 
times.  On  driving  off  the  spirit  by  a  water-bath, 


the  melting  point  remained  constantly  136  deg. 
Fahr.  This  acid  was  subjected  to  an  elementary 
analysis,  and  gave — 

Carbon  . .  .  =  75  40 
Hydrogen  .=  12  30 
Oxygen  . .  .=  12-30 
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To  determine  the  atomic  weight  of  the  acid,  a 
salt  of  silver  was  formed.  For  this  purpose,  it  was 
saponified  with  carbonate  of  soda,  the  soap  was 
disengaged  by  adding  an  excess  of  solution  of 
soda,  pressed  between  bibulous  paper,  dissolved 
in  hot  spirit,  and  freed  of  the  insoluble  carbonate 
of  soda  by  filter.  An  alcoholic  solution  of  this 
soap  was  mixed  with  a  large  quantity  of  water, 
and  precipitated  by  a  solution  of  nitrate  of  silver. 
The  caseous  precipitate  was  placed  on  a  filter 
screened  from  the  light,  and  washed  with  warm 
water,  and  dried  at  212  deg.  Fahr.  In  the  dried 
state  it  is  not  blackened  by  the  rays  of  the  sun. 

0-4725  of  the  salt  left,  after  heating  it,  0-1380 
metallic  silver,  corresponding  with  31- 37  per  cent, 
oxide  of  silver,  and  gave  an  atomic  weight  of  3176 
for  the  anhydrous  acid. 

The  numbers  found  by  analysis  of  the  hydrate 
of  the  acid  and  the  atomic  weight  of  the  (anhy¬ 
drous)  acid,  combined  with  silver,  correspond  ac¬ 
curately  with  the  numbers  found  by  Fremy  and 
Stenhouse  for  palmitinic  acid.  Both  these  che¬ 
mists  found  the  hydrate  of  this  acid  composed  of 
C  75-1—75-69,  and  H  12-4—12-5.  The  salt  of 
silver  contained  31-2 — 31-45  oxide  of  silver. 

A  comparison  of  these  numbers  with  those 
found  by  me,  and  also  of  the  properties  of  the 
hydrate  of  palmitinic  acid  and  palmitinate  of 
silver,  with  those  of  the  acid  found  in  coffee-seeds 
and  its  salt  of  silver,  prove  these  substances  to  be 
identical. 

3.  Caffeine. — The  ethereal  solution  of  the 
coffee-seeds  contains  caffeine,  as  we  before  ob¬ 
served,  which  may  be  removed  from  the  ether  by 
shaking  the  solution  with  water.  By  precipi¬ 
tating  the  acids  accompanying  the  caffeine  with 
basic  acetate  of  lead,  and  removing  the  oxide  of 
lead  by  sulphuretted  hydrogen,  we  obtain  a  fresh 
solution  of  caffeine  in  water,  which  contains, 
besides  a  little  acetic  acid,  no  impurities  excepting 
a  trace  of  extractive  matter.  On  evaporating  this 
solution  to  the  consistence  of  syrup,  and  allowing 
it  to  stand,  the  caffeine  forms  white,  shining,  silky, 
feathery  needles. 

As  the  properties  of  caffeine  are  so  well  marked, 
and  no  doubt  exists  as  to  its  composition,  I 
thought  it  unnecessary  to  analyse  it. 

In  the  powdered  seeds,  when  exhausted  by 
ether,  no  caffeine  is  contained  ;  the  ether  removes 
it  totally. 

4.  Legumine. — Nature  seems  to  have  brought 
together  in  the  coffee-seeds  subslances  which  are 
otherwise  distributed  among  the  most  varying 
genera  of  the  vegetable  kingdom.  In  addition  to 
an  acid,  which,  in  its  properties,  agrees  with  the 
acids  met  with  in  the  bark  of  the  oak  and  cin¬ 
chona  tribes,  and  a  substance  belonging  to  the  al¬ 
kaloids  (caffeine),  we  find  in  the  seeds  the  butter 
of  the  palms  and  the  sulphurous  and  nitrogenous 
substance  of  the  leguminosae. 

To  obtain  the  pure  legumine,  pour  an  equal 
volume  of  water  on  the  pulverised  seeds  in  a  closed 
glass  vessel,  and  allow  the  fluid  to  stand  for  three 
or  four  hours.  Pass  the  brownish  fluid  through 
a  linen  sieve,  and  then  filter  through  blotting- 
paper.  On  adding  acetic  acid,  the  legumine  will 
be  precipitated.  The  quantity  obtained  in  this 
manner  is  inconsiderable,  although  the  seeds  con¬ 
tain  a  tolerable  quantity.  I  shall  hereafter  show 
why  water  dissolves  a  small  quantity  only.  To 
purify  the  legumine  precipitated  by  acetic  acid, 
allow  it  to  settle,  remove  the  fluid  and  wash  the 
deposit  by  decantation  with  water,  to  which  a 


little  spirit  has  been  added,  in  order  to  facilitate 
the  precipitation  of  the  legumine.  Boil  the 
legumine  with  alcohol  and  ether  until  no  residue 
remains  on  evaporation.  When  dried,  the  legu¬ 
mine  remains  as  a  slightly  yellow  or  brownish 
friable  mass,  which,  on  being  heated,  swells  up, 
and  emits  an  odour  of  burnt  horn,  and  leaves  a 
somewhat  combustible  coal,  containing  no  appre¬ 
ciable  quantity  of  incombustible  constituents.  Its 
composition  is  in  100  parts, 

Carbon...  52.64 

Hydrogen  6.97 

These  are  the  same  numbers  which  I  obtained  in 
an  analysis  of  the  legumine  of  common  beans. 

A  larger  quantity  of  legumine  may  be  obtained 
by  adding  a  solution  of  carbonate  of  potash  to  the 
pounded  coffee-seeds ;  but  legumine  obtained  in 
this  manner  is  impure.  The  fluid  is  at  first  of  a 
beautiful  yellow  colour,  but  it  subsequently 
changes  to  a  beautiful  green.  This  alteration  of 
colour  is  dependent  on  the  presence  of  an  acid. 
On  addition  of  acetic  acid,  the  green  solution  as¬ 
sumes  a  dirty  yellow  colour,  and  the  legumine  is 
precipitated  in  blue  flocculi,  which  are  redissolved 
with  a  green  colour  on  adding  an  alkali. 

Caseine  and  legumine  are  known  to  form  with 
lime  an  insoluble  combination.  The  raw  seeds 
of  coffee  contain  a  considerable  quantity  of  lime, 
and  its  presence  appears  to  modify  the  solubility 
of  the  legumine. 

The  legumine  is  the  cause  of  the  coffee-seeds 
blackening  a  silver  vessel  in  which  they  may  be 
boiled  with  an  alkali.  The  odour  of  burnt  horn, 
emitted  by  the  seeds  when  roasting,  is  carried  to 
excess,  depends  also  on  the  presence  of  legumine. 

Legumine  and  caffeine  are  the  only  nitrogenous 
constituents  of  coffee-seeds,  consequently  the  only 
substances  which  could  be  nutritious,  but  the  for¬ 
mer  is  not  contained  in  a  hot  infusion  of  the 
roasted  seeds,  which  is  at  least  not  rendered  turbid 
by  acetic  acid.  We  may,  therefore,  conclude, 
that  an  infusion  of  coffee  is  not  nutritious.  Liebig 
has,  long  before  this,  given  that  opinion,  and,  at 
the  same  time,  drew  attention  to  the  interesting 
relations  in  the  composition  of  caffeine,  alloxane 
and  taurine. 

The  presence  of  legumine  in  coffee  is  a  further, 
indication  of  the  analogy  between  tea  and  coffee. 
Peligot  says,  that  he  discovered  caseine  in  tea 
leaves,  but  it  is  very  probable  that  it  was  legumine 
(i.  e.,  soluble  in  acetic  acid). 

The  capability  of  coffee-seeds  of  undergoing 
fermentation  depends  on  the  presence  of  legumine. 
If  hot  water  be  poured  on  the  seeds,  when  left  in 
a  moderate  temperature,  they  ferment  actively  ;  a 
froth  forms  on  the  surface  of  the  fluid  with  a  de¬ 
velopment  of  much  carbonic  acid,  whilst  the 
gelatinous  fluid  reacts  as  an  acid .  On  saturating 
the  fermented  fluid  with  chalk,  pouring  it  off  the 
insoluble  salts  of  lime,  and  freeing  it  from  lime 
with  sulphuric  acid,  it  yielded,  on  distillation  with 
a  small  quantity  of  sulphuric  acid,  a  fluid  which 
smelt  faintly  of  alcohol  and  strongly  of  rose¬ 
water.  The  odour  neither  disappeared  on  addition 
of  acid  nor  of  alkalis,  and  appears  to  depend  on 
an  oil  of  corn  spirit  as  an  ether  generated  in  the 
fermentation. 

An  aqueous  decoction,  freed  from  legumine  by 
acetic  acid,  yields,  with  a  solution  of  sugar  of 
lead,  a  yellow  precipitate.  The  fluid  filtered  off 
the  precipitate  gives  a  grey  flocculent  precipitate, 
which  soon  assumes  a  greenish  colour  with  basic 
acetate  of  lead.  The  fluid  containing  the  precipi¬ 
tate  furnishes  an  addition  of  ammonia,  a  slightly 
yellow  precipitate  mixed  with  a  large  quantity  of 
six-basic  acetate  of  lead.  The  substances  con¬ 
tained  in  these  precipitates  will  form  the  subjects 
of  a  second  treatise.  Annalen  der  Chemie  und 
Pharmacie,  Band  i.,  Heft  2.  May,  1844. 
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Mr.  Morson,  President,  in  the  Chair. 

Mr.  Squire  read  a  paper  on  Ventilation,  stating 


that  his  object  in  doing  so  was  from  the  con¬ 
viction  that,  should  it  lie  generally  adopted,  it 
will  not  only  add  greatly  to  the  comfort,  but  will 
operate  most  beneficially  in  preserving  the  health 
of  those  whose  occupation  is  confined  to  the 
closed  shop  during  the  winter  months,  with 
scarcely  any  other  means  of  supplying  fresh  air 
for  respiration  and  combustion,  than  the  accidental 
opening  of  the  street-door.  Whilst  lamps  and 
candles  were  employed  as  illuminating  agents,  the 
inconvenience  was  not  so  serious  as  it  is  in  the 
present  day,  when  each  establishment  vies  with 
the  other  in  lighting  up  with  gas.  His  attention 
Avas  directed  to  the  subject  by  the  very  interesting 
lecture  delivered  by  Dr.  Faraday  at  the  Royal 
Institution,  in  April,  proposing  a  plan  of  venti¬ 
lating  light-houses,  and  another  for  rooms,  the 
Athenaeum  Club-house  in  particular,  where,  for 
want  of  ventilation,  the  vapour  and  acids  from 
the  gas-lights  had  destroyed  the  greater  part  of  the 
binding  of  the  books.  Dr.  Faraday  proposed  two 
plans :  the  one  a  tube  to  dip  into  the  gas  glass,  and 
induce  all  the  products  of  combustion  to  ascend 
and  escape  by  pipes  through  the  ceiling;  and  the 
other  more  complicated,  “the  descending  flue,” 
formed  by  placing  on  the  outside  of  the  regular 
glass  chimney,  a  larger  one,  covered  Avith  a  double 
plate  of  mica;  the  glassholder  having  an  aperture 
betAveen  the  tAvo  glasses  for  the  down  current  to 
pass  into  the  bracket,  and  curving  upwards, 
becomes  the  flue  to  carry  off  the  air  which  has 
served  for  the  combustion.  This  kind  of  lamp 
answers  for  an  inner  apartment,  Avhere  a  good 
draught  can  be  depended  upon ;  but  not  where 
doors  are  frequently  opening  to  the  cold  air  :  the 
expensive  character  of  the  fittings,  too,  is  an  ob¬ 
jection  to  its  general  adoption,  but  its  elegant 
light,  and  the  fact  that  the  products  of  com¬ 
bustion  are  most  securely  excluded  from  the  apart¬ 
ment,  recommend  it  strongly  to  the  wealthy,  or 
to  societies  and  institutions,  whose  funds  may 
afford  the  outlay ;  the  tube  dipping  into  the  glass 
chimney  ansrvers  veryAvell,  and  may  be  employed 
when  the  unsightly  appearance  of  the  copper  tube 
is  of  no  consequence;  it  must,  however,  be  borne 
in  mind,  that  water  will  condense  in  this  tube  if 
it  has  far  to  travel  before  it  delivers  the  products 
of  combustion.  The  form  of  apparatus  employed 
by  Mr.  Squire,  and  which,  he  thinks,  is  perhaps 
the  most  simple  and  least  costly  of  any,  consists 
of  an  iron  gas  pipe,  lj-inch  in  diameter,  having  a 
diminishing  connector,  as  it  is  called  (capable  of 
receiving  a  2-inch  pipe  at  one  end,  and  connecting 
the  other  Avith  a  lj-inch  pipe)  screrved  on  to  its 
aperture.  This  forms  the  cap  to  drop  over  the 
mouth  of  the  glass  chimney;  each  of  the  lights 
will  require  one  of  these  capped  pipes,  and  it  may 
approach  the  glass  chimney  within  half  an  inch, 
or  drop  close  over  it.  These  are  connected  with 
a  pipe  in  the  ceiling,  Avhich  conveys  through  the 
joists  the  products  of  combustion  into  the  nearest 
chimney ;  the  pipe  is  surrounded  by  a  circular 
tube  of  sheet  iron,  about  nine  inches  in  diameter; 
or  if  there  are  several  lights,  six  inches  may  do 
for  each,  and  these  have  to  be  flattened,  if  they 
cross  the  joists  to  get  to  the  chimney,  as  indeed 
his  does.  This  flue  of  sheet  iron  commences  at 
the  ceiling,  passing  the  whole  course  of  the  pipe 
to  the  chimney,  and  ansAvers  admirably  in  carrying 
off  the  vitiated  and  heated  air  which  collects 
under  the  ceiling.  The  iron  pipe  rising  direct  from 
the  gas  light  to  the  ceiling,  if  left  naked,  radiates 
a  considerable  quantity  of  heat,  and  this  can  either 
be  used  as  a  warming  agent,  or  the  pipe  can  be 
cased  Avith  a  loose  tube  of  bronze,  or,  better  still, 
by  ornamental  porcelain,  or  by  opaque  glass,  which 
will  stop  half  the  heat.  The  heat  by  this  arrange¬ 
ment  draws  up  to  the  perforated  ventilator  cover¬ 
ing  the  opening  of  the  sheet  iron  flue,  and  is  thus 
gotrid  of;  the  iron  gas  tube  retains  the  heat  so  well, 
that  all  the  water  produced  by  the  combustion  of 
the  gas  is  carried  in  the  shape  of  vapour  up  the 
chimney.  If  the  pipe  is  in  the  centre  of  the  casing 
of  sheet  iron,  it  removes  all  possible  qualms  as  to 
the  probability  of  risk  of  fire.  The  ceiling  does 


not  become  blackened  by  the  smoke  from  imper¬ 
fectly  burnt  gas,  nor  does  the  Avater  stream  doAvn 
the  AvindoAvs  in  cold  Aveather,  destroying  every 
metallic,  mahogany,  or  papered  article  it  may  fall 
upon  ;  for  the  unconsumed  gas,  the  carbonic  acid 
resulting  from  combustion,  and  the  air  which  has 
been  respired,  are  got  rid  of  by  these  means.  The 
Avhole  of  the  plan  should  be  adopted,  including 
the  admission  of  fresh  air,  Avithout  doing  Avhich 
it  must  be  evident  no  ventilation  can  go  on ;  and 
very  much  depends  upon  the  manner  in  which 
this  part  of  the  plan  is  carried  out,  as  the  admission 
of  a  large  undivided  stream  of  cold  air  could  not 
be  borne  in  severe  weather.  Mr.  Squire  has  had 
an  opening  made  in  the  wall,  and  the  waste  steam- 
pipe  from  the  kitchen  boiler  traverses  a  series  of 
pipes  set  in  the  opening,  all  terminating  in  a 
tinned  copper  vessel  which  receives  the  condensed 
water,  and  thus  that  which  was  a  nuisance  in  the 
kitchen  chimney,  is  used  to  warm  the  cold  fresh 
air  as  it  enters  the  apartment;  by  that  arrangement 
about  five  gallons  of  distilled  water  are  gained 
daily,  which,  in  small  establishments,  would  be  a 
sufficient  supply,  without  the  expense  of  a  still, 
and  be  considered  as  one  among  the  many  induce¬ 
ments  to  ventilate.  A  perforated  zinc  plate,  for 
the  air  thus  Avarmed  to  pass  through  and  diffuse 
itself  into  the  apartment,  completes  the  arrange¬ 
ment. 

In  the  Philosophical  Transactions  for  the  year 
1735,  Dr.  Desaguliers  proposed  a  fanner,  which, 
on  the  small  scale,  is  called  Clarke’s  blowing- 
machine:  and  the  air-pump  and  bellows  have  also 
been  applied  to  the  purposes  of  ventilation.  A 
very  ingenious  application  of  the  former  of  these 
has  lately  been  made  by  Dr.  Arnott,  which  even 
measures  the  quantity,  whilst  it  ensures  a  supp7y 
to  any  extent.  The  screw,  patented  by  Mr.  Day, 
is  another  means  employed  on  many  occasions. 
The  windoAv  fan,  or  rotary  ventilator,  placed  in 
windows,  only  serves  to  divide  the  stream  of  air, 
and  so  do  the  louvres  made  of  plate  glass. 

Sir  Humphrey  Davy  applied  a  furnace  to  a  flue 
at  the  roof  of  the  House  of  Lords,  and  thereby 
caused  the  vitiated  atmosphere  to  ascend  and 
escape.  The  present  House  of  Commons  is  ex¬ 
hausted  by  a  furnace  in  a  shaft,  the  fresh  air  being 
supplied  through  innumerable  holes  pierced 
through  the  oak  floor,  which  is  covered  with  an 
elastic  hair  carpet.  The  air,  previous  to  its  admis¬ 
sion,  is  strained  from  blacks  and  floating  impurities, 
by  a  veil  forty  or  fifty  feet  long ;  it  is  then  Avarmed 
to  any  required  degree  by  hot  water-pipes,  and  as 
the  furnace  sucks  out  the  air  from  the  roof,  the 
Avarm  and  pure  air  rises  through  the  whole  of  the 
floor.  The  detail  of  this  beautiful  arrangement,  to¬ 
gether  with  an  infinite  variety  of  others,  illustrated 
by  hundreds  of  wood-cuts,  will  be  found  in  Dr. 
Reid’s  book  just  published,  called  Illustrations  of 
Ventilation,  a  work  full  of  valuable  information, 
conveyed  in  a  familiar  and  simple  manner,  and 
Avhich  cannot  fail  to  interest  any  one  desirous  of 
being  informed  of  its  principles.  Several  of  the 
club-houses  are  at  this  time  incurring  great  ex¬ 
pense  for  the  purpose  of  ventilation;  the  Junior 
United  Service  Club  has  undergone  great  altera¬ 
tion  to  adapt  it  to  the  means  required ;  the 
ceilings  and  floors  have  had  tubes  and  flues 
placed  in  them  similar  to  the  plan  recommended 
by  Mr.  Squire;  but  they  rise  behind  the  grate  in 
the  room  above,  opening  to  the  chimney,  instead 
of  going  into  the  chimney  of  a  lower  apartment 
through  the  joists.  They  have  constructed  also 
the  best  shaft  the  building  would  admit  of,  to 
carry  off  the  foul  air  from  all  the  apartments  it 
can  be  connected  with :  the  flue  is  heated  by 
steam -pipes.  The  Conservative  Club,  in  St. 
James’s-stieet,  has  the  advantage  of  the  ventilating 
arrangements  being  embodied  in  the  architectural 
design,  and  the  fresh  air  is  heated  by  Perkins’ 
patent  water-pipes,  and  admitted  under  the 
columns  or  skirtings ;  the  foul  air  is  sucked  out 
through  the  cornices,  which  are  ingeniously  de¬ 
signed  for  the  purpose.  Flues  are  sometimes 
heated  by  a  furnace.  Mr.  Hazard,  of  Bristol,  has 
a  patent  for  this  mode  of  heating  air  ;  but  if  the 
pipes  can  be  made  secure,  the  hot-water  plan  is 
the  best. 

Mr.  Grant  (late  of  her  Maje»ty’s  ordnance  de¬ 
partment)  has  patented  a  plan  of  ventilating 


rooms,  which  is  done  in  this  way  :  three  or  more 
conical  glasses  supported  above  each  other  in  suc¬ 
cession,  and  overlapping,  convey  the  foul  air  from 
the  lamp  to  the  ceiling,  where  the  last  one  enters 
a  stone  flue,  Avhich  is  placed  betAveen  the  floors, 
terminating  in  the  chimney  or  open  air,  the  outer 
tube  of  sheet-iron  serving  to  carry  off  the  heated 
and  vitiated  atmosphere  of  the  room ;  he  considers 
that  by  employing  a  succession  of  cones,  he  venti¬ 
lates  better  and  guards  more  completely  against 
the  doAvnward  current  which  sometimes  takes 
place.  The  porcelain  tube  he  thinks  is  decidedly 
superior  to  one  of  metal,  because,  acquiring  heat 
slowly,  it  retains  it  longer,  and  ensures  a  more  per¬ 
manent  current,  the  vapour  passing  without  con¬ 
densation.  In  this  way  he  has  ventilated  the 
School  of  Design  (Spitalfields  branch),  the  Ade¬ 
laide  Hotel,  London  Bridge  ;  the  Committee-room 
and  the  Library  of  the  Lecture-hall  of  the  Green¬ 
wich  Institution  ;  the  Board-room  of  the  Union, 
Whitechapel,  and  several  others,  Avith  uniform  suc¬ 
cess.  It  is  applicable  for  all  kinds  of  lights  and 
all  descriptions  of  dwellings  or  shops,  and  is  deli¬ 
vered  over  to  the  gas-fitter  with  the  adaptations  of 
unions  and  connections  for  his  Avork  at  a  very 
reasonable  rate.  The  stone-Avare  not  radiating 
the  heat,  conveys  it  into  the  chimney,  where  it  is 
employed  to  Avarm  the  shaft  and  assist  in  keeping 
up  the  draught,  and  is  less  objectionable  Avhen  in 
contact  Avith  Avood. 

Mr.  Rucker’s  mode  of  single  ventilation  deserves 
to  be  mentioned ;  it  is  a  suspended  light,  having  a 
globe  screwed  on  the  bottom  of  the  brass-work 
supporting  the  burner,  and  the  air  glides  doAvn  the 
sides  of  the  globe,  and  gets  Avarmed  before  it  has 
to  support  the  combustion  ;  it  then  passes  up  the 
hollow  stem  which  suspends  the  lamp,  and  is  the 
outlet  for  the  spoiled  air.  Mr.  Squire  then  made 
some  observations  on  different  burners  that  are 
employed :  the  Bude  which  once  burnt  oil  and 
oxygen,  now  used  for  burning  gas ;  the  Boccius 
burner,  a  similar  one  to  that  of  Gurney’s,  both  re¬ 
quiring  a  metal  tube  Avithin  the  upper  part  of  the 
glass  chimney  ;  these  are  for  lighting  on  a  large 
scale,  and  therefore  not  so  frequently  required  as 
the  argand  burner,  which  has  been  made  into  all 
shapes ;  that  by  Leslie  into  a  ring,  gives  a  good 
light,  and  being  of  thin  metal,  does  not  detract 
from  the  heat  at  the  point  of  combustion  so  much 
as  the  more  strongly  made  ones.  Luntley’s  is  a 
flattened  ring,  and  the  gas  is  burnt  at  the  very 
bottom  of  the  glass  chimney.  PlatOAv’s  puts  a 
cone  in  the  glass-holder,  pierced  Avith  holes  at  its 
base;  the  current  of  air  is  Avarmed,  and  the  flame 
is  steady.  Dochree’s  burner  delivers  the  gas  at 
four  holes  concealed  in  a  groove,  and  the  gas  rises 
and  ignites  as  a  circular  sheet  of  flame.  The 
Scotch  jet,  called  the  fish-tail,  appears  to  be  the 
favourite  for  economy,  and  burns  the  gas  most 
perfectly,  requiring  no  regulation  if  it  have  but 
sufficient  pressure.  Warming  the  gas  is  a  deside¬ 
ratum  :  Mr.  Smith  brings  the  supply  tube  over  the 
flame  for  that  purpose.  Dr.  Reid  brings  the 
supply  tube  doAvn  the  centre  of  his  radiating  light, 
AA'hich  is  a  beautiful  arrangement  of  the  Scotch  jet 
in  a  circle,  so  that  the  flat  flame  resembles  the 
spokes  of  a  Avheel ;  the  supply  tube  descends  in 
the  centre  of  a  circular  flue,  and  the  draught  of 
air  rushing  through  the  leaves  of  the  flame,  keeps 
the  tube  from  becoming  too  hot,  so  that  the  gas 
comes  highly  heated  to  the  point  of  escape  without 
being  decomposed — a  beautiful  light  is  obtained, 
together  with  ventilation,  and  no  glass  is  required. 
Glasses  are  not  only  an  additional  expense  to  gas 
lighting,  but  some  light  is  lost  by  their  use,  and 
when  they  become  dirty  from  any  cause  the  loss 
is  greatly  increased ;  it  is  true  they  soften  the  light, 
but  if  the  lights  are  placed  high,  and  Ave  get  the 
reflected  light  from  the  walls,  the  glasses  may  be 
dispensed  Avith.  There  is  a  light  of  Dr.  Reid’s 
placed  under  the  ceiling  of  the  Speaker’s  room  in 
the  House  of  Commons,  in  the  centre  of  a  neat 
perforated  zinc  pendant,  which  gives  a  beautiful 
light  to  read  by,  although  it  is  perhaps  ten  or 
tAvelve  feet  over  head — the  pendant  serves  as  the 
ventilator  to  the  room,  and  the  pure  air  is  appro¬ 
priately  admitted  near  the  floor. 

Naphthalising  the  gas  increases  its  illuminating 
power;  that  which  volatilises  at  a  low  temperature 
should  be  employed,  and  not  introduced  too  freely, 
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otherwise  a  reddish  flame  is  obtained  instead  of 
the  star-like  bright  light. 

A  paper  by  George  Fownes,  Fh.D.  on  the 
Preparation  of  Cinnamic  Acid,  was  then  read. 

This  interesting  substance,  first  discovered  by 
MM.  Dumas  and  Peligot  as  a  product  of  the  oxi¬ 
dation  of  the  esential  oil  of  cinnamon,  was  after¬ 
wards  shown  to  exist,  often  in  considerable  quan¬ 
tities,  in  the  balsams  of  Tolu  and  Peru,  being 
apparently  in  these  cases  also  produced  by  an 
oxidising  action  upon  certain  of  the  fluid  or  "oily 
constituents  of  the  balsams,  which  are  observed  to 
become  harder  and  more  solid  by  the  effects  of  age, 
and  in  thisstateto  yield  larger  quantities  of  the  acid. 
The  following  is  Mr.  Heaver’s  process  for  its  pre¬ 
paration  ' The  balsam  of  Tolu  is  introduced  into 
a  retort,  and  subjected  to  distillation  without  ad¬ 
dition  of  water  or  any  other  substance  ;  it  fuses,  and 
gives  up  a  little  water  and  fragrant  volatile  oil ;  these 
are  succeeded  by  the  cinnamic  acid,  which  con¬ 
denses  in  the  solid  form  in  the  neck  of  the  retort. 
Towards  the  close  of  the  distillation  a  heavy 
empyreumatic  oil  passes  over,  contaminating  the 
product  to  a  certain  extent.  This  is  directed  to  be 
separated  by  pressure  between  folds  of  bibulous 
paper,  after  which  the  acid  is  purified  by  crystal¬ 
lisation  from  a  large  quantity  of  boiling  water. 
The  product  is  described  as  very  abundant 
Dr.  Fownes,  in  repeating  this  process  with  a 
view  of  preparing  a  considerable  quantity  of 
cinnamic  acid  for  experimental  purposes,  ex¬ 
perienced  considerable  difficulty  in  getting  com¬ 
pletely  quit  of  the  empyreumatic  oil,  which  has  a 
very  powerful  and  disagreeable  odour  of  creosote, 
and  communicates  considerable  colour  to  the  acid  : 
he  was  of  opinion  that  one  of  the  methods  employed 
for  the  separation  of  benzoic  acid  from  benzoin 
might  be  applicable  to  this  case,  and  on  trial  it 
Avas  lound  to  succeed  in  a  very  complete  manner. 
Old,  hard,  Tolu  balsam  was  reduced  to  powder, 
and  intimately  mixed  with  about  an  equal  weight 
of  slaked  lime  ;  this  mixture  was  boiled  in  a  large 
quantity  ot  water  for  an  hour  or  more,  filtered 
boiling-hot  from  the  insoluble  compound  of  resin 
and  lime,  and  the  solution  mixed  with  an  excess 
of  hydrochloric  acid.  On  cooling,  a  copious  crop  of 
slightly-yellow  platy  crystals  was  obtained,  which 
were  drained  upon  a  filter,  while  the  mother-liquor 
was  neutralised  with  hydrate  of  lime  and  again 
boiled  with  the  resin-compound,  the  whole  placed 
upon  a  filter,  and  the  solution  decomposed  by 
liydiochlorie  acid,  by  which,  on  cooling,  a  second 
caop  of  crystals  was  obtained.  The  impure  acid 
tiLiiS  piocured  was  thrown  into  boiling  water,  and 
a  slight  excess  of  hydrate  of  lime  added  ;  a  ’little 
bone-black  was  then  introduced,  and  after  a  few 
minutes  the  solution  filtered.  On  adding  hydro¬ 
chloric  acid,  and  leaving  the  whole  to  cool,  the 
acid  of  the  balsam  separated  in  beautiful  snow- 
white  platy  crystals.  The  acid  thus  abundantly 
obtained,  was  next  subjected  to  analysis  with  a 
view  of  verifying  its  nature.  A  portion  of  the  first 
crop  of  crystals,  still  further  purified  by  re-crystal - 
iisation  from  boiling  water,  gave  the  following 
results : —  8 


Carbonic  acid  produced. 
Water  produced  . 
Hence  in  100  parts 


(I.) 

(n.) 

.  4-922 grs, 

.  13-76  “ 

.  12-89  “ 

.  2-34  “ 

72-54  “ 

.  72-41  “ 

,  5-19  “ 

.  5-28  “ 

22-27  “ 

.  22-31  “ 

100- 

100- 

-r  n  f  mouier-iiquor,  care 

fully  punfied,  was  then  examined;  it  appeared 
decidedly  more  soluble  in  hot  water  than  th 
preceding : — 


(x.) 

Acid  employed .  4-733 

Carbonic  acid  produced  11 -84 
Water  produced .  2  12 

_  v  &*) 

Carbon .  69.17 

Hydrogen.... . .  4  98 

Oxygen . . .  25-85 


grs. 


(«•) 

.  4'86grs. 
12-20  “ 

.  2-17  “ 

(«•) 
69*41  “ 
4-96  “ 
25  63  “ 


This  is  evidently  benzoic  acid,  and  not  cinnamic, 
as  will  be  seen  by  a  comparison  with  the  compo¬ 
sition  of  the  two  acids  reckoned  to  100  parts:  — 
Cinnamic  Acid.  Benzoic  Acid. 


Carbon... . .  73"30  ....  69"28 

Hydrogen . .  5‘34  ....  4'86 

Oxygen  . . 2P36  ....  ‘  25-86 


100-  100- 

Its  properties,  too,  corresponded  completely  with 
those  of  benzoic  acid.  The  specimen  first  analysed, 
however,  is  clearly  cinnamic  acid,  containing  some 
benzoic,  as  the  deficiency  of  carbon  indicates. 
These  results  coincide  with  the  observations  of  M. 
Deville,*  who  found  both  these  acids  in  the  bal¬ 
sam  of  Tolu;  and,  indeed,  from  subsequent  expe¬ 
riments,  it  appeared  that  in  the  whole  quantity  of 
the  mixed  acids  obtained  from  the  balsam,  the 
proportion  of  benzoic  acid  greatly  preponderates. 

The  two  acids  may  be  separated  to  a  certain 
extent,  as  the  preceding  experiments  prove,  by 
mere  crystallisation  from  water  several  times  re¬ 
peated,  the  cinnamic  acid  being  by  far  the  less 
soluble  of  the  two,  both  in  hot  and  cold  water. 
A  more  perfect  method,  however,  is  found  in  the 
still  more  unequal  solubility  of  their  lime-salts, 
the  cinnamate  of  lime  being  almost  as  sparingly 
soluble  both  in  hot  and  cold  water  as  the  acid 
itself,  while  the  benzoate  only  requires  for  solution 
thirty  parts,  or  less,  of  water  at  the  common  tem¬ 
perature.  Accordingly,  if  the  original  solution 
filtered  from  the  lime  and  resin-compound  of  the 
balsam  be  merely  suffered  to  cool,  without  addition 
of  acid,  a  very  large  quantity  of  cinnamate  of  lime 
separates,  which  only  requires  to  be  re-dissolved 
in  boiling  water,  treated  with  a  little  animal  char¬ 
coal,  and  re-crystallised,  to  yield  the  pure  and 
perfectly  Avhite  salt  in  tufts  of  small  circular  crys¬ 
tals,  from  which  the  free  acid  can  of  course  be 
prepared  in  an  equally  pure  state.  The  mother- 
liquor  yields  an  additional  quantity  of  impure  cin¬ 
namate  of  lime;  and  lastly,  a  large  amount  of 
benzoic  acid  retaining  a  little  cinnamic. 

Some  of  the  cinnamic  acid,  prepared  in  the 
above  manner,  was  subjected  to  analysis;  its 
purity  was  evident : — 

Acid  employed  .  .  .  4  915  grs. 
Carbonic  acid  produced  13-04  “ 

Water  produced  .  .  .  2'41  “ 

Carbon . 73'36 

Hydrogen . 5-44 

Oxygen . 2T20 


HX). 

Should  cinnamic  acid  ever  come  into  request  as 
an  article  of  pharmacy,  the  preceding  process  may 
possibly  become  useful,  as  it  is  equally  simple  and 
certain. 

It  is  stated  by  M.  Dumas,  that  cinnamic  acid  is 
converted  by  powerful  oxidising  agents  into  ben¬ 
zoic  acid  ;  and  that  chlorine,  in  the  state  of  chlo¬ 
ride  of  lime,  produces  a  similar  effect.  Dr. 
Fownes  ascertained,  on  repeating  the  experiment 
with  a  mixture  of  bichromate  of  potash,  cinnamic 
acid,  and  sulphuric  acid,  that  this  change  took 
place  with  the  greatest  facility,  and  that  it  was 
accompanied  by  a  copious  evolution  of  carbonic 
acid  gas.  The  re-action,  which  is  very  sudden 
and  violent,  is  explained  by  the  subjoined  diagram : 

Cinnamic  acid  .  .  Cis  Hr  O3 

8  eq.  oxygen  .  .  ,  Os 


equal  to 

Bitter-almond  oil 
1  eq.  water  .  . 

4  eq.  carbonic  acid 


Cis  Hr  On 


Cm  Hg  O2 
H  O 
C4  Os 


,  .  .  Cis  Hr  On 

Ihe  bitter-almond  oil  is  afterwards  more  or  less 
converted  by  further  oxidation,  in  a  manner  well 
known,  into  benzoic  acid. 

The  action  of  nitric  acid  upon  cinnamic  acid 
is  similar,  but  less  energetic  and  complete ;  it  is 
attended  by  a  copious  evolution  of  red  fumes,  ac¬ 
companied  by  a  strong  smell  of  bitter  almond-od. 
This  character  may  be  taken  advantage  of  as  a 
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rough  but  ready  method  of  distinguishing  cinna¬ 
mic  acid  from  benzoic,  by  heating  a  little  of  the 
sample  in  a  test-tube  with  a  few  drops  of  nitric 
acid.  Benzoic  acid  is  unaffected  in  such  circum¬ 
stances  ;  it  merely  dissolves  in  the  hot  acid,  and 
crystallises  out  on  cooling  in  masses  of  radiated 
needles. 

In  no  case,  however,  was  benzoic  acid  observed 
as  a  product  of  the  action  of  chlorine  on  cinna¬ 
mic  acid.  In  one  experiment,  cinnamic  acid  was 
boiled  for  a  long  time  with  solution  of  chloride  of 
lime;  no  benzoic  acid  could  be  detected  in  the 
filtered  solution,  which  merely  deposited,  -when 
decomposed  by  hydrochloric  acid,  the  cinnamic 
acid  which  had  escaped  decomposition.  Gaseous 
chlorine  was  then  transmitted  into  a  boiling  solu¬ 
tion  of  pure  cinnamic  acid  in  water  contained  in 
a  retort  connected  with  a  receiver.  Absorption 
took  place,  some  hydrochloric  acid  was  produced, 
while  an  oily  aromatic  substance,  heavier  than 
water,  distilled  over  with  that  liquid  into  the 
receiver.  When  examined  by  ignition  with 
quick  lime,  it  was  found  to  contain  much  chlorine. 
On  cooling,  the  residual  liquid  in  the  retort  de¬ 
posited  crystals,  which,  on  examination,  proved 
to  be  merely  cinnamic  acid.  The  solution  fil¬ 
tered  from  these  crystals,  and  concentrated  to  a 
small  bulk,  deposited  small  white  crystals  of  a 
substance  very  soluble  in  cold  water,  having  a 
powerfully  acid  and  astringent  taste,  and  a  strong 
acid  reaction.  It  formed  sparingly  soluble  com¬ 
pounds  with  the  oxides  of  silver  and  lead ;  the 
former  was  crystalline,  and  blackened  very  speedily. 
In  another  experiment,  the  gas  was  passed  in 
great  excess  into  the  hot  solution  of  cinnamic 
acid.  All  the  cinnamic  acid  was  destroyed, 
the  fragrant  chlorinated  volatile  oil  produced  as 
before,  but  nothing  crystallisable  ;  only  a  gummy 
astringent,  and  an  oily  or  resinous  substance,  were 
obtained  by  evaporation.  These  products  deserve 
a  more  complete  investigation. 

Mr.  Morson  observed  that  this  was  a  very  im¬ 
portant  subject,  and  the  paper  would,  doubtlessly, 
attract  a  great  deal  of  attention.  There  were 
many  other  resins  besides  the  balsams  of  Tolu 
and  Peru,  which  contained  this  acid — storax  was 
one  of  these. 

Mr.  Mowbray  inquired  of  Dr.  Fownes  if  he  had 
ascertained  what  quantity  of  cinnamic  acid  could 
be  obtained  from  the  balsam  of  Tolu,  compara¬ 
tively  with  that  of  Peru.  He  believed  that  Mr. 
Heaver  had  obtained  about  two  ounces  from  a 
pound  of  the  balsam. 

Dr.  Fownes  replied  that  Mr.  Heaver  had  not 
alluded  to  the  balsam  of  Peru.  The  quantity 
that  could  be  obtained  would  depend  on  the  con¬ 
dition  of  the  balsam  ;  if  it  were  soft  and  viscid  it 
would  yield  little  or  none,  but  if  it  were  resinous, 
it  would  afford  a  great  deal,  but  it  would  be  im¬ 
possible  to  say  how  much,  as  it  is  not  easy  to 
separate  all  the  acid  from  the  benzoic,  and  from 
the  resinous  matter. 

Mr.  Mowbray  observed,  that  he  had  asked  the 
question  on  account  of  the  comparative  rarity  of 
the  balsam  of  Tolu  in  the  market;  but  of  which 
he  said  there  were  two  kinds  at  present  for  sale  ; 
one  of  these  he  believed  to  be  entirely  fictitious ; 
it  came  from  New  York;  the  other  comes  from 
Carthagena.  He  then  inquired  of  Dr.  Fownes 
whether  it  would  not  be  a  more  convenient  pro¬ 
cess  to  sublime  the  cinnamic  acid  in  the  first 
instance,  as  proposed  by  Mr.  Heaver,  and  then  to 
purify  the  sublimed  product  by  forming  a  cinna¬ 
mate  of  lime,  and  separating  therefrom  the  empy¬ 
reumatic  oil  in  a  mode  similar  to  that  but  now 
described.  It  appeared  to  Mr.  M.  that  this  would 
render  the  process  less  difficult. 

Dr.  Fownes  replied  that  such  a  plan  had  oc¬ 
curred  to  him  during  its  manufacture,  and  that  he 
thought  it  very  likely  to  succeed,  and  if  he  were 
about  to  prepare  any  more  he  would  certainly 
try  it. 

Mr.  Morson  observed  that,  generally  speaking, 
the  process  by  sublimation  was  much  less  pro¬ 
ductive  than  that  by  solution.  All  processes  by 
sublimation  were  attended  with  a  great  deal  of 
difficulty  and  uncertainty. 

Mr.  Mowbray  stated  that  manufacturers  obtain 
less  benzoic  acid  when  the  resin  is  powdered  and 
mixed  with  sand  than  when  the  benzoin  is  us 
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in  the  mass.  The  process  of  sublimation  is 
generally  employed  by  manufacturers. 

Dr.  Fownes  remarked  that  if  there  arose  any 
great  demand  for  benzoic  acid,  it  could  be  readily 
obtained  from  cattle  urine,  which  contained  a 
great  deal  of  hippuric  acid,  in  combination  with 
soda.  It  must  be  set  aside  to  putrify,  and  then 
be  acted  on  with  hydrochloric  acid,  when  a  ben¬ 
zoate  of  soda  will  be  formed,  and  ammonia 
evolved.  The  benzoic  acid  will  be  nearly  pure, 
and  free  from  odour. 


A  paper  on  the  Adulteration  of  Scammony,  by 
Jonathan  Pereira,  M.D.,  F.R.S,  was  then  read. 

Dr.  Pereira  commenced  by  observing  that  the 
continued,  very  general,  and  extensive  adultera¬ 
tion  of  the  scammony  usually  met  with  in  English 
commerce,  induced  him  to  address  the  Pharma¬ 
ceutical  Society  on  the  subject ;  in  the  hope  that, 
by  publicly  calling  the  attention  of  the  dealers  and 
consumers  of  this  important  and  valuable  drug  to 
the  gross  sophistications  practised  on  it,  and,  at 
the  same  time,  by  pointing  out  simple  and  easy 
methods  of  detecting  the  frauds,  the  evil  may  be 
lessened,  if  not,  in  the  end,  entirely  abated.  Most 
of  these  adulterations  are  practised  on  scammony 
before  its  arrival  in  this  country ;  and  conse¬ 
quently  our  dealers  are  so  far  not  answerable  for 
the  frauds  thU3  committed  ;  but,  as  a  result  of  the 
competition  of  the  drug  market,  a  demand  is 
created  for  an  inferior  article,  and  the  sale  of  the 
pure  drug  becomes  less  profitable.  A  few  years 
ago  a  merchant  imported  some  pure,  or,  as  it  is 
called  virgin,  scammony,  but  could  not  sell  it  at  a 
remunerating  price  ;  while,  for  the  adulterated  or 
inferior  sorts,  he  found  ready  purchasers.  Mer¬ 
chants  are  thus  deterred  from  importing,  and  the 
respectable  wholesale  dealers  from  purchasing, 
pure  scammony ;  which,  therefore,  becomes  scarce 
and  difficult  to  procure,  even  at  a  high  price,  by 
those  who  wish  to  purchase  the  genuine  article. 
Dr.  Pereira  has  recently  met  with  a  sample  of 
scammony  which  was  sold  at  5s.  per  pound  !  It 
was,  of  course,  grossly  adulterated. 

The  substances  which  Dr.  Pereira  has  detected 
in  commercial  scammony,  and  which  have  been 
introduced  for  the  purpose  of  adulteration,  are, 
chalk,  amylaceous  matter ,  sand,  and  guaiacum.  To 
detect  these,  the  following  tests  may  be  resorted 
to : — 

1.  Aspect. — The  fresh  fractured  surface  of  pure 
or  virgin  scammony,  somewhat  resembles  that  of 
guaiacum  resin  ;  when  dry  and  hard,  it  presents  a 
glistening  resinous  lustre,  and  a  greenish-black 
colour.  If  a  small  splinter  be  separated  by  the 
nail,  it  has  a  grey-brown  colour,  is  brittle,  and 
somewhat  transparent.  Adulterated  scammony 
wants  the  lustre,  colour,  brittleness,  and  the 
partial  transparency  of  the  genuine  article.  Its 
lustre,  instead  of  being  glistening  and  resinous, 
is  either  dull  (like  that  of  compact  grey  limestone) 
or  more  or  less  waxy.  Occasionally,  the  fracture 
of  the  adulterated  kind  is  glimmering,  owing  to 
the  presence  of  small  particles  of  siliceous  sand, 
or  of  resin.  The  colour  of  the  adulterated  sorts 
of  scammony  is  usually  grey,  sometimes  inter¬ 
spersed  with  white  spots,  owing  to  the  presence  of 
small  lumps  of  chalk.  All  the  specimens  of  pure 
scammony  which  Dr.  Pereira  has  met  with,  have 
been  in  irregular  shapeless  masses ;  while  every 
sample  of  scammony  in  rounded  flattish  cakes 
has  proved  to  be  adulterated,  sometimes  with 
chalk,  sometimes  with  amylaceous  matter,  at 
other  times  with  both  of  these  substances. 

2.  Action  of  Hydrochloric  Acid. — If  a  drop  of 
hydrochloric  acid  be  applied  to  the  fresh  fractured 
surface  of  pure  or  virgin  scammony,  no  change  is 
observed ;  and  if  it  be  added  to  water  through 
which  either  pulvis  scammonii  ox  pulvis  scammonii 
compositus  has  been  diffused,  no  effervescence  is 
observed,  provided  these  powders  have  been 
prepared  with  pure  scammony. 

Much  of  the  scammony  of  commerce  is  adul¬ 
terated  with  chalk.  Hence,  if  a  drop  of  hydro¬ 
chloric  acid  be  applied  to  the  freshly  fractured 
surface  of  chalky  scammony,  effervescence  imme¬ 
diately  takes  place.  If  a  little  of  this  kind  of 
scammony  be  powdered  and  thrown  into  water 
acidulated  with  hydrochloric  acid,  carbonic  acid 
is  e  volved,  and  a  solution  of  chloride  of  calcium 


is  obtained,  which  yields,  with  a  solution  of  oxa¬ 
late  of  ammonia,  a  white  precipitate  ( oxalate  of 
lime).  The  pulvis  scammonii  compositus,  if  made 
with  chalky  scammony,  presents  the  same  pheno¬ 
mena.  If  hydrochloric  acid  be  added  to  water 
with  which  some  confectio  scammonii  has  been 
previously  mixed,  no  effervescence  takes  place, 
provided  the  confection  has  been  made  with  pure 
scammony.  On  the  other  hand,  if  it  has  been 
prepared  with  chalky  scammony,  effervescence  is 
observed,  and  a  solution  of  chloride  of  calcium  is 
obtained.  If  a  piece  of  the  extractum  colocyn- 
thidis  compositum,  made  with  chalky  scammony, 
be  formed  into  a  globular  mass  by  the  fingers 
moistened  in  water,  and  then  dropped  into  water 
acidulated  with  hydrochloric  acid,  globules  of  gas 
(carbonic  acid)  are  evolved  from  it,  and  a  solution  of 
chloride  of  calcium  is  obtained,  which  yields,  as 
above  stated,  with  oxalate  of  ammonia,  a  white 
precipitate  of  oxalate  of  lime.  There  is,  however, 
one  drawback  to  the  value  of  this  test :  if  the 
extract  be  made  with  pure  scammony,  it  acquires, 
by  keeping,  the  power  of  effervescing  slightly  when 
put  into  hydrochloric  acid,  owing  to  the  conver¬ 
sion  of  a  small  portion  of  the  alkali  of  the  soap 
into  an  alkaline  carbonate.  The  large  masses  of 
virgin  scammony  also  frequently  appear  to  have 
been  rolled  while  soft  in  chalk,  probably  with  the 
view  of  preventing  their  adhesion  to  other  bodies. 
Hence,  the  whitish  grey  powder  with  which  virgin 
scammony  is  covered,  often  effervesces  on  the 
addition  of  hydrochloric  acid,  though  the  interior 
of  the  mass  be  unaffected  by  it. 

3.  Action  of  Iodine. — If  scammony  be  boiled  in 
water,  and,  to  the  decoction  when  cold,  a  few 
drops  of  tincture  of  iodine  be  added,  no  change  of 
colour  is  produced,  provided  the  scammony  be 
pure.  But  if  the  scammony  be  adulterated  with 
starchy  or  amylaceous  matter,  a  blue  colour  is  de¬ 
veloped.  The  non-production  of  the  blue  colour 
does  not  prove  the  purity  of  the  specimen  sub¬ 
mitted  to  this  investigation,  but  merely  its  freedom 
from  starchy  matter ;  for  the  sample  may  be  adul¬ 
terated  with  chalk  though  not  with  starch.  This 
test  is  useful  for  distinguishing  the  presence  of 
amylaceous  matter  In  pulvis  scammonii  as  well  as 
in  the  extractum  colocynthidis  compositum,  for 
when  these  preparations  are  made  with  pure  scam¬ 
mony,  no  change  is  apparent  in  their  cold  decoc 
tions  on  the  addition  of  tincture  of  iodine.  It  is 
not,  however,  applicable  to  either  pulvis  scammonii 
compositus,  or  confectio  scammonii,  both  of  which 
preparations  contain  ginger  powder  ;  and,  there¬ 
fore,  even  if  made  with  pure  scammony,  yield  a 
decoction  which,  when  cold,  gives  a  blue  precipi¬ 
tate  with  the  tincture  of  iodine. 

4.  Action  of  Nitrous  Fumes. — If  paper  moist¬ 
ened  with  an  alcoholic  or  ethereal  tincture  of 
scammony,  be  exposed  to  brown  nitrous  fumes 
(produced  by  pouring  a  drachm  of  nitric  acid  over 
some  filings  of  iron,  zinc,  or  copper,  contained  in 
a  tumbler  or  wine-glass),  no  change  of  colour  is 
observed,  provided  the  scammony  be  pure ;  but 
if  it  be  adulterated  with  guaiacum,  the  paper  is 
rendered  blue. 

Dr.  Pereira  never  met  with  but  one  specimen  of 
scammony  adulterated  with  guaiacum.  It  was 
sold  as  Smyrna  scammony  ;  but  he  believes  it  to 
have  been  a  fictitious  article  made  in  this  country 
according  to  one  of  the  formula!  given  in  Gray’s 
Supplement  to  the  'Pharmacopoeia. 

5.  Quantity  and  Quality  of  Resin  yielded. — 
Pure  or  virgin  scammony,  as  found  in  commerce, 
yields  from  75  to  80  per  cent,  of  resin,  extractible 
by  sulphuric  ether.  Picked  samples,  deprived  of 
their  external  cretaceous  coat,  yield  80  per  cent, 
of  resin.  Before  weighing  the  resin,  it  should  be 
carefully  dried  at  a  temperature  of  about  280“ 
F.  (as  by  an  oil  bath).  Rectified  spirit  is  less 
fitted  for  extracting  the  resin  on  account  of  its 
also  taking  up  a  portion  of  other  matters  contained 
in  scammony. 

Scammony  resin  readily  dissolves  in  both  oil  of 
turpentine  and  sulphuric  ether.  Jalap  resin,  on 
the  other  hand,  is  insoluble  in  oil  of  turpentine, 
and  very  slightly  so  in  sulphuric  ether.  Hence, 
if  scammony  resin  were  adulterated  with  jalap 
resin,  these  characters  would  readily  detect  the 
fraud.  If  it  is  adulterated  with  common  resin  or 
colophony  (which,  like  it,  is  soluble  in  both  oil  of 


turpentine  and  sulphuric  ether)  the  fraud  might 
probably  be  detected  by  the  peculiar  odour  given 
out  by  colophony  when  subjected  to  heat, 

6.  Incineration. — If  100  grains  of  pure  or  virgin 
scammony  be  incinerated  in  a  platinum  or  Berlin 
crucible,  not  more  than  three  grains  of  ashes  re¬ 
main  behind,  but  with  chalky  scammony  the 
matter  is  far  otherwise  ;  some  of  the  worst  speci¬ 
mens  yielding  nearly  forty  grains  of  calcareous 
ashes,  almost  entirely  soluble  in  hydrochloric  acid. 
Some  specimens  of  scammony  contain  siliceous 
sand,  which  remains  in  the  ashes  and  is  insoluble 
in  hydrochloric  acid. 

The  process  of  incineration  is  greatly  facilitated 
by  mixing  with  the  scammony,  either  some  red 
oxide  of  mercury,  or  nitrate  of  ammonia.  These 
substances  supply  oxygen  to  assist  in  burning  off 
the  carbon  of  the  scammony,  and  being  themselves 
dissipated  by  heat,  leave  no  residue. 

Mr.  Mowbray  observed  that  one  remark  made 
by  Dr.  Pereira,  if  he  had  not  misunderstood  him, 
was  erroneous ;  it  was  with  reference  to  virgin 
scammony,  which  had  been  imported  in  bladders, 
and  was  refused  a  sale  in  consequence.  After 
lying  in  the  docks  for  six  or  seven  years,  it  was 
ultimately  parted  with  at  a  very  reduced  price.  On 
examination  it  was  found  to  be  nearly  pure  resin  ; 
but,  as  the  various  experiments  mentioned  by  Dr. 
Pereira  were  not  tried  with  it,  it  is  possible  that  it 
contained  a  quantity  of  jalap  resin,  from  which 
there  is  a  difficulty  in  distinguishing  it,  as  they 
are  both  the  produce  of  convolvuli.  If,  indeed, 
turpentine  could  be  depended  on,  it  was  a  very 
valuable  discovery.  Sulphate  of  lime  was  also 
used  in  its  adulteration,  and  that  would  not  effer¬ 
vesce  on  the  addition  of  an  acid.  These  two  adul¬ 
terations  were  the  most  difficult  to  detect,  and  Mr. 
Mowbray  suggested  that,  instead  of  scammony  it¬ 
self,  its  resinous  extract  should  be  employed,  as 
that  could  be  prepared  perfectly  pure. 

Mr.  Morson  remarked,  that  the  resin  of  jalap 
was  nearly  as  dear  as  that  of  scammony,  and  was 
therefore  not  likely  to  be  used  to  adulterate  it.  A 
less  expensive  article  would  be  preferred. 

Mr.  Mowbray  replied,  that  a  jalap  resin  had 
been  recently  imported,  and  sold  for  12s.  a 
pound,  and  he  thought  that  jalap  resin  might  be 
purchased  at  a  more  reasonable  rate  abroad  than 
in  this  country. 

Mr.  Jacob  Bell  stated  that  a  resinous  extract 
of  scammony  had  been  prepared  by  Messrs. 
Herring,  in  consequence  of  the  exposure  of  the 
adulterations  practised  on  this  drug.  He  had  been 
informed  by  some  wholesale  dealers,  that  they  de¬ 
rived  a  greater  profit  from  selling  the  adulterated 
article  than  they  could  obtain  by  vending  the  drug 
in  its  pure  state. 

Mr.  Mowbray  considered  that  even  in  a  worldly 
point  of  view  this  would  be  bad  policy,  as  the 
dealer  in  genuine  drugs  would  have  more  respect¬ 
able  customers,  and  would  be  more  likely,  conse¬ 
quently,  to  have  his  accounts  paid — a  point  of  con¬ 
siderable  importance. 


A  new  process  for  etching  on  steel  by  galvanic 
agency  was  then  exhibited,  after  which  the 
meeting  adjourned. 


Formation  of  Butyric  Acid  by  the  Fer¬ 
mentation  of  Potatoes. — When  potatoes  are 
bruised  and  washed  in  a  sieve  with  cold  water,  a 
residue  is  left,  which,  when  set  aside  in  covered 
vessels  at  a  temperature  not  below  86°,  begins  to 
ferment,  and  which  Scharling  finds  to  be  accom¬ 
panied  by  a  considerable  formation  of  butyric  acid. 
If  the  mass  be  treated,  previous  to  fermentation, 
with  a  little  carbonate  of  soda,  and,  when  it  is 
completed,  with  dilute  sulphuric  acid,  the  odour  of 
butyric  acid  is  developed.  If  it  be  treated  with 
cold  water,  filtered,  the  filtered  liquor  evaporated^ 
and  the  residue  exhausted  with  alcohol,  the  butyric 
acid  and  acetate  of  soda  are  disolved.  If  the 
evaporated  solution  is  distilled  with  sulphuric  acid, 
a  concentrated  aqueous  solution  of  butyric  acid 
first  passes  over.  If  the  alcoholic  solution  be 
distilled  with  sulphuric  acid,  the  distilled  liquor 
smells  of  rum. — Ann .  dec  Chem,  und  Pharm. 
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IMPROVEMENTS  IN  THE  PROCESS  AND 
MEANS  OF  OBTAINING  THE  REPRE¬ 
SENTATION  OF  OBJECTS  OF  NATURE 
AND  ART.* 

PATENT  CHANTED  TO  ANTOINE  FRANCOIS  JEAN 
CLAUDET,  IIOLBORN. 


M.  Claudet’s  improvements  consist  in  render¬ 
ing  the  Daguerreotype  picture  susceptible  of  pro¬ 
ducing,  by  printing,  a  great  number  of  proofs  or 
copies  ;  thus  transforming  it  into  a  complete  en¬ 
graved  plate. 

The  process  is  based  on  the  following  facts, 
which  have  come  to  the  knowledge  of  the  in¬ 
ventor  : — 

1.  A  mixture,  composed  of  water,  nitric  acid, 
nitrite  of  potassa,  and  common  salt,  in  certain 
proportions,  being  poured  upon  a  Daguerreotype 
picture,  attacks  the  pure  silver,  forming  a  chloride 
of  that  metal,  without  affecting  the  white  parts, 
which  are  produced  by  the  mercury;  but  this  action 
does  not  continue  long.  Then,  by  a  treatment 
with  ammonia  (ammonia  containing  chloride  of 
silver  in  solution  is  preferable  for  this  operation) 
the  chloride  of  silver  is  dissolved  and  washed  off, 
and  the  metal  being  again  in  its  exposed  state,  or 
cleansed  from  the  chloride,  it  can  be  attacked 
afresh  by  the  same  mixture,  which  acts  better 
warm  than  cold. 

2.  As  all  metallic  surfaces,  when  exposed  to 
the  atmosphere,  are  soon  covered  with  greasy  or 
resinous  matters,  it  is  necessary,  in  order  that 
the  action  of  the  acid  on  the  pure  silver  may  have 
iiS  full  effect,  for  the  surface  to  be  perfectly  puri¬ 
fied;  this  is  effected  by  the  employment  of  alcohol 
and  caustic  potassa. 

3.  When  a  Daguerreotype  picture  is  subjected 
to  the  action  of  a  boiling  concentrated  solution  of 
caustic  potassa,  before  being  attacked  by  the  acid, 
the  state  of  its  surface  is  so  modified  that  the  acid 
spares  or  leaves,  in  the  parts  -which  it  attacks,  a 
great  number  of  points,  which  constitute  the  grain 
of  the  engraving. 

4. .  When  the  action  of  the  acid  is  not  sufficient, 
or,  in  other  words,  if  it  has  not  bitten  deep 
enough,  it  is  increased  by  the  following  process  : _ 

Ink  the  plate  as  copper-plate  printers  do,  but 
with  a  siccative  ink  ;  when  the  ink  is  sufficiently 
dry,  polish  the  white  parts  of  the  plate,  and  gild 
it  by  the  electrical  process ;  then  wash  it  with 
w  arm  caustic  potassa,  and  bite  in  with  an  acid, 
which  w  ill  not  attack  the  gold,  but  only  the  metal 
in  those  parts  which,  having  been  protected  by  the 
ink,  have  not  received  the  coating  of  gold.  By  these 
means  the  engraving  is  completed,  as  by  the  action 
of  the  acid  alone  it  is  not  generally  bitten  in  deep 
enough.  1 


5-  The  following  process  is  employed  to  prote- 
the  plate  from  thewear  produced  by  the  operatic 
of  printing :  I  he  surface  of  the  plate  is  covert 
with  a  very  thin  coat  of  copper,  by  means  of  tl 
electrical  process,  before  using  it  in  the  operatic 
of  printing ;  and  when  that  coat  of  copper  begii 
to  show  symptoms  of  wear,  it  must,  be  altogeth 
removed,  by  steeping  the  plate  in  ammonia,  or  in 
weak  acid  which,  by  electro-chemical  actio 
dissolves  the  copper,  without  affecting  the  nn 
tal  beneath  it ;  the  plate  is  then  again  coatc 
with  copper  by  the  same  means,  and  is  ready  f( 
producing  a  further  number  of  impressions.  Th 
operation  of  recoatingmay  berepeated  adinfinitur, 
1  he  following  is  the  description  of  the  who! 
process,  which  is  divided  into  two  parts,  consistir 

of  a  preparatory  and  a  finishing  process  : _ 

Preparatory  Engraving. 
r  or  this  operation,  which  is  the  most  delicat. 
it  is  necessary  to  have — 

1.  A  saturated  solution  of  caustic  potassa. 

2.  1  ure  nitric  acid  at  36  deg.  of  Baume’s  are< 
meter,  spec.  grav.  T333. 

inn'  A?1^011  of  nitrate  of  Potassa,  composed  < 
weight.1  S  ™ter’  and  5  parts  of  nitrite  b 


1'  Ainn0lUti?U  of  common  salt,  compose! 
water  100  parts,  and  salt  10  parts,  by  weight. 


*  From  the  specification  drawn  by  Messrs 
Newton  and  Son,  and  published  in  Newton's 
London  Journal  and  Repertory  of  Art » 
tember,  1844.  y  7  t3>  s>ep‘ 


5.  A  weak  solution  of  ammoniacal  chloride  of 
silver,  with  an  excess  of  ammonia.  The  ammo¬ 
niacal  chloride  of  silver  must  be  diluted  with  15  or 
20  parts  of  pure  water  :  this  is  the  strength  re¬ 
ferred  to  in  this  description. 

6.  A  solution  of  ammonia,  containing  4  or  5 
thousandths  of  liquid  ammonia.  This  solution 
will  be  called  ammoniacal  water. 

7.  A  weak  solution  of  caustic  potassa,  contain¬ 
ing  4  or  5  thousands  of  the  saturated  solution,  which 
will  be  called  alkaline  water. 

8.  A  solution  composed  of  water  4  parts,  satu¬ 
rated  solution  of  potassa  2  parts,  alcohol  1  part, 
all  in  volume.  This  solution  will  be  called  alco- 
holised  potash. 

9.  Acidulated  water,  composed  of  water  100 
parts,  and  nitric  acid  2  parts,  in  volume. 

It  is  likewise  necessary  to  have  three  porcelain 
capsules  or  dishes,  large  enough  to  contain  the 
plate,  and  covered  with  an  air-tight  piece  of 
ground  plate-glass,  and  two  or  three  more  cap¬ 
sules  which  do  not  require  to  be  covered;  two 
or  three  glass  funnels  to  wash  the  plate  ;  and  two 
or  three  glass  holders,  of  the  shape  of  a  spoon  or 
shovel,  by  which  the  plate  is  supported  when  put 
in  and  taken  out  of  the  solution,  without  touching 
it  with  the  fingers. 

The  Daguerreotype  plate  is  submitted  to  the 
engraving  process,  after  having  been  washed  in 
the  hyposulphite  of  soda,  and  afterwards  in  dis¬ 
tilled  water. 

First  Process  for  biting  in  or  engraving  the  Plate. 

The  following  solutions  must  be  put  in  the  cap¬ 
sules  in  sufficient  quantity  to  entirely  cover  the 
plate. 

1.  Acidulated  water. 

2.  Alkaline  water. 

3.  Alcoholised  potash,  in  covered  capsules. 

4.  Caustic  potash,  in  covered  capsules. 

5.  Distilled  water. 

The  plate  being  placed  on  the  glass  holder  or 
spoon,  is  plunged  in  the  acidulated  water,  and 
agitated  during  a  few  seconds,  then  put  into  a 
glass  funnel,  and  washed  with  distilled  water. 
It  is  taken  out  again  with  the  glass  spoon,  and 
plunged  in  the  capsule  containing  alcoholised  po¬ 
tassa.  This  capsule  is  covered  with  its  glass 
cover,  and  then  heated,  by  means  of  a  spirit-lamp, 
to  about  144  deg.  F.  The  plate  must  remain  in 
the  capsule  half  an  hour,  during  which  time  the 
solution  is  heated  now  and  then,  and  agitated. 
During  that  time  the  following  acid  solution^ 
which  will  be  called  normal  acid,  must  be  pre¬ 
pared  :  it  is  composed  as  follows  : — 

Water  600  parts,  nitric  acid  45  parts,  solution 
oi  nitrite  of  potassa  12  parts,  solution  of  common 
salt  45  parts.  These  proportions  are  in  volume. 
The  normal  acid  must  be  poured  into  a  capsule, 
covered  with  its  glass  cover,  and  a  sufficient  quan¬ 
tity  must  be  kept  in  the  bottle. 

When  the  plate  has  been  immersed  in  the  al- 
coholised  potassa  for  half  an  hour,  it  is  removed 
from  the  solution  by  means  of  the  glass  holder, 
and  immediately  plunged  in  the  alkaline  water’ 
and  agitated  pretty  strongly;  from  thence  it  is 
put  into  distilled  water  (A). 

This  being  done,  the  plate  is  plunged  in  the  acid¬ 
ulated  water,  and  moved  about  in  it  for  a  few 
seconds  ;  it  is  then  put  into  the  normal  acid. 
When  the  plate  has  been  immersed  for  a  few 
seconds  in  the  acid,  it  is  taken  out  by  means  of  a 
glass  holder,  taking  care  to  keep  it  as  much  as 
possible  covered  with  the  solution,  and  it  is  imme¬ 
diately  placed  horizontally  upon  a  stand,  and  as 
much  acid  as  the  plate  can  hold  is  poured  upon  it 
from  the  bottle  ;  it  is  then  heated  with  a  spirit- 
lamp,  but  without  reaching  the  boiling  point. 
During  this  opeiation  it  is  better  to  stir  or  move 
about  the  acid  on  the  plate  by  pumping  it,  and 
ejecting  it  again,  by  means  of  a  pipette  or  glass  sy¬ 
ringe;  after  two  or  three  minutes  the  acid  is  thrown 
away,  the  plate  is  put  into  the  glass  funnel,  and 
there  well  washed  with  water,  and  afterwards 
with  distilled  water  (B). 

Then,  without  letting  the  plate  dry,  it  is  put 
upon  the  fingers  of  the  left  hand,  and  some  ammo¬ 
niacal  chloride  of  silver,  which  is  moved  about  the 
surface  by  balancing  the  hand,  is  poured  upon  it 
with  the  right  hand ;  the  solution  is  renewed  until 


the  chloride  formed  by  the  action  of  the  acid  is 
dissolved  ;  the  plate  is  then  washed  by  pouring 
upon  it  a  large  quantity  of  ammoniacal  water;  and 
afterwards  some  distilled  water  (C). 

Without  allowing  the  plate  to  dry,  it  is  then  put 
into  the  caustic  potassa,  and  the  capsule  being- 
placed  upon  the  stand,  the  potassa  is  heated  to  the 
boiling  point;  it  is  then  left  to  cool  (D)  ;  and 
again  beginning  the  operations  described  from  A 
to  D,  a  second  biting  is  obtained ;  and  by  again 
repeating  the  operations  described  in  A  and  B,  a 
third  biting  is  produced.  The  plate  is  then  dried  ; 
in  this  state  the  black  parts  of  the  plate  are  filled 
with  chloride  of  silver. 

The  plate  is  then  polished  until  the  white  parts 
are  perfectly  pure  and  bright.  This  polishing  is 
effected  with  cotton  and  pumice-stone  ;  afterwards 
the  chloride  of  silver,  filling  the  black  parts,  is 
cleansed  by  the  means  described  in  B  and  C.  The 
plate  is  dried,  but  before  drying,  it  is  well  to  rub 
the  plate  slightly  with  the  finger,  in  order  to  take 
off  from  the  black  parts  any  remains  of  an  inso¬ 
luble  body  which  generally  remains  on  it.  The 
preparatory  engraving  is  then  finished,  and  the 
plate  has  the  appearance  of  a  very  delicate  aqua¬ 
tint  engraved  plate,  not  very  deeply  bitten  in. 

Nevertheless,  if  the  operation  has  been  well 
managed,  and  if  it  has  been  successful,  it  will  be 
deep  enough  to  allow  a  considerable  number  of 
copies  to  be  printed  with  it. 

Sometimes,  instead  of  treating  the  plate  with 
the  boiling  potassa  in  the  capsule,  a  similar  result 
may  be  obtained  by  placing  the  plate  upon  the 
stand,  covering  it  with  the  solution,  and  heating  it 
by  means  of  a  spirit  lamp,  until,  by  evaporation, 
the  potassa  becomes  in  a  state  of  igneous  fusion. 
By  this  means  the  grain  is  finer,  but  the  white 
parts  are  more  liable  to  be  attacked. 

LAST  OPERATION  OF  BITING  IN. 

This  operation  requires  some  of  the  re-agents 
before  named,  and  also — 

1.  A  siccative  ink,  made  of  linseed  oil  rendered 
very  siccative  by  boiling  it  sufficiently  with  litharge; 
it  may  be  thickened  with  calcined  lamp-black. 

2.  An  electrotype  apparatus,  and  some  solutions 
for  gilding  and  coppering  the  plate. 

Mode  of  Operating. — The  plate  must  be  inked 
as  copper-plate  printers  do,  taking  care  to  clean  off 
the  white  parts  more  perfectly  than  usual ;  the 
plate  is  then  to  be  placed  in  a  sufficiently  warm 
room,  until  the  ink  is  well  dried,  which  requires 
more  or  less  time,  according  to  the  nature  of  the 
oil  employed.  The  drying  of  the  oil  may  be 
accelerated  by  heating  the  plate  upon  the  stand 
with  the  lamp,  but  the  slow  progress  is  more 
perfect  and  certain. 

When  the  ink  is  well  dried,  the  white  parts  are 
cleaned  again  by  polishing  the  plate  with  cotton 
and  pumice-stone,  or  any  other  polishing  powder  ; 
a  ball  of  cotton,  or  any  other  matter,  covered 
with  a  thin  piece  of  caoutchouc  or  skin,  can  be 
used  for  this  purpose.  When  polished,  the  plate 
is  ready  to  receive  the  electro-chemical  coating 
of  gold,  which  will  protect  the  white  parts. 

Gilding . 

The  gilding  is  effected  by  any  of  the  various 
electrical  processes  which  are  known.  The  only 
indispensable  condition  is,  that  the  surface  obtained 
by  the  precipitation  must  not  be  liable  to  be  attacked 
by  any  weak  acid ;  a  solution  answering  this  pur¬ 
pose  is  made  of  ten  parts  (by  weight)  of  ferrocy- 
anide  of  potassium,  1  part  of  chloride  of  gold,  and 
1,000  parts  of  water,  used  with  a  galvanic  battery. 
During  the  gilding,  the  plate  must  be  turned  in 
several  positions,  in  order  to  regulate  the  metallic 
deposit.  In  some  cases  the  gilding  may  be  made 
more  perfect,  if  the  plate  be  covered  with  a  thin 
coating  of  mercury  before  being  put  in  the  gilding 
solution. 

When  the  plate  is  gilded,  it  must  be  treated 
with  the  boiling  caustic  potassa,  by  the  process 
already  indicated  for  the  preparatory  engraving, 
in  order  to  cleanse  it  from  all  the  dried  oil  or  ink, 
which  fills  the  hollows.  The  plate  is  then  washed 
and  dried,  and  when  the  oil  employed  has  been 
thickened  with  the  lamp-black,  the  surface  of  the 
plate  is  rubbed  with  crumb  of  bread,  in  order  to 
cleanse  and  take  off  the  black  remaining ;  then, 
the  white  parts  being  covered  and  protected  by  a 
Yarnish  not  liable  to  be  attacked,  and  the  black 
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parts  being  uncovered  and  clean,  the  plate  can  be 
bitten  in  by  aquafortis,  according  to  the  ordinary 
process  used  by  engravers. 

This  operation  must  be  done  upon  the  stand, 
and  not  by  immersing  the  plate  in  the  solution. 

Before  this  last  biting-in,  if  the  preparatory 
engraving  has  not  succeeded  well,  and  the  plate 
still  wants  a  sufficient  grain,  it  can  be  given  by 
the  various  processes  of  aquatint  engraving. 

Before  employing  the  plate  in  the  operation  of 
printing,  in  order  to  insure  an  unlimited  number 
of  copies,  it  is  necessary,  as  before  stated,  to  pro¬ 
tect  it  by  a  slight  coating  of  copper,  which  is  ob¬ 
tained  by  the  electrotype  process;  otherwise  the 
printing  would  soon  wear  the  plate.  This  coat¬ 
ing  must  be  kept  very  thin,  lest  the  fineness  of  the 
engraving,  and  the  polish  of  the  white  parts,  should 
be  destroyed.  In  this  state  the  plate  can  be  de¬ 
livered  to  the  printer. 

After  a  certain  number  of  impressions  have  been 
obtained,  it  will  be  perceived  that  the  coating  of 
copper  is  worn  in  some  places;  then,  this  coating 
must  be  removed,  and  a  fresh  one  applied  in  its 
[place.  For  this  purpose,  the  plate  must  be  puri- 
|  lied  and  cleansed  by  a  solution  of  warm  potassa, 
and  plunged  in  a  weak  acid,  composed  as  follows: — 

Water,  600 parts  ;  nitric  acid,  50 parts;  nitrous 
acid  of  engravers,  5  parts  ;  all  in  volume.  This 
acid  will  dissolve  the  coating  of  copper,  and  the 
plate  being  coppered  again,  by  the  same  means  as 
|  before,  may  be  again  used  in  the  operation  of 

I  printing  ;  and  as  nothing  can  prevent  the  success 
of  a  repetition  of  the  same  operation,  any  number 
of  impressions  may  be  obtained.  The  coating  of 
copper  can  also  be  removed  by  caustic  ammonia. 

The  Daguerreotype  plate  engraved  by  this 
process  may  be  also  reproduced  and  multiplied  by 
the  electrotype  process,  like  any  other  engraved 
plate. 

The  essential  points  of  this  process,  which  con¬ 
stitute  the  present  invention,  consist — • 

First — In  the  discovery  and  employment  of 
certain  properties  of  a  mixture  composed  of  nitric 
acid,  nitrous  acid,  and  hydrochloric  acid,  in  deter¬ 
mined  or  fixed  proportions.  The  two  last-men¬ 
tioned  acids  may  be  employed  either  in  the  free 
state,  or  combined  with  alkaline  or  other  bases. 
This  mixture  has  the  property  of  biting  the  pure  sil. 
ver,  which  forms  the  black  parts  of  the  Daguerreo¬ 
type  picture,  without  attacking  the  white  parts 
formed  by  the  amalgam  of  mercury.  The  result  of 
the  action  of  the  biting  is  to  form  on  the  black  parts 
of  the  picture  an  insoluble  chloride  of  silver ;  and 
this  chloride  of  silver,  which,  when  formed,  stops 
the  action  of  the  acid,  is  dissolved  by  ammonia, 
which  allows  the  biting  to  continue. 

Secondly — In  the  discovery  of  certain  properties 
of  a  warm  solution  of  caustic  potassa,  and  in  the 
employment  of  the  said  solution,  by  which  the 
mercury  forming  the  picture  is  better  and  deeper 
amalgamated  with  the  silver  under  it,  so  that  many 
imperceptible  points  of  the  amalgam  are  effected 
in  such  a  manner  that  the  acid  has  no  action  upon 
them. 

Thirdly — In  the  discovery  and  employment  of  a 
process  which  produces  a  grain  favourable  to  the 
engraving,  by  which  the  biting  on  the  plate  is 
rendered  deeper.  This  is  effected  by  filling  the 
parts  engraved  with  a  siccative  ink,  or  any  other 
substance,  and  then  gilding  the  plate  by  an  electro¬ 
chemical  process  ;  the  gold  is  not  deposited  on  the 
parts  protected  by  the  ink.  When  the  plate  is 
gilded,  the  ink  is  removed  by  the  caustic  potassa, 
and  the  plate  may  be  submitted  to  the  action  of 
an  acid,  which  does  not  attack  the  coating  of  gold, 
hut  bites  only  on  the  silver  in  the  parts  already 
engraved  by  the  first  operation. 

Fourthly — In  the  employment  of  a  process  by 
which  the  plate  is  preserved  from  the  wear  of  the 
printing  operation.  This  is  effected  by  covering 
the  plate,  before  printing,  with  a  slight  coating  of 
copper,  by  the  electrotype  process,  and  when  the 
coating  begins  to  wear,  by  printing,  it  is  removed 
by  a  weak  acid,  or  by  ammonia,  which  dissolves 
the  copper  without  affecting  the  silver  under  it. 
The  plate  is  coppered  again,  and,  after  another 
printing,  the  same  operation  is  repeated,  so  that  a 
considerable  number  of  copies  may  be  printed 
without  much  injury  to  the  engraving.—  J.  Newton’s 
Repertory. 


A  FEW  REMARKS  ON  THE  FLOWERS 
OF  THE  ARNICA  MONTANA,  LIN. 

By  H.  Versmann. 


The  reaction  of  pure  carbonate  of  magnesia  on 
an  infusion  of  arnica  flowers,  and  the  assertion 
by  Dr.  Thomson,  that  strychnine  may  be  detected 
in  the  flowers  of  the  arnica,  induced  Professor 
Pfaff*  to  engage  me  in  a  few  experiments  on  this 
therapeutic  agent.  The  result  of  my  examination 
I  beg  leave  to  communicate. 

The  aqueous  infusion  of  flowers  of  arnica  reacts 
as  an  acid ;  is  of  a  yellow-brown  colour  ;  and  has 
at  first  a  bitter,  and  subsequently  a  strong  acrid 
flavour,  which  is  persistent  in  the  throat.  Tinc¬ 
ture  of  galls  and  a  solution  of  tartrate  of  potash 
produce  no  change  in  the  solution  ;  but  acetate  of 
lead  and  protonitrate  of  mercury  a  copious  whit¬ 
ish-yellow  precipitate.  Solution  of  gelatine  ren¬ 
ders  an  infusion  of  arnica  very  turbid,  and  with 
chloride  of  iron  it  yields  a  black  precipitate  ;  and 
when  largely  diluted,  a  green  colour.  On  addition 
of  pure  or  carbonated  magnesia,  an  intensely  green 
colour  is  produced  after  the  lapse  of  a  few  hours. 
As  the  gelatine  and  the  chloride'  of  iron  had  de¬ 
monstrated  the  presence  of  tannin,  and,  indeed, 
of  that  description  which  produces  a  green  colour 
with  the  salts  of  iron,  it  became  desirable  to  ascer¬ 
tain  whether  the  tannin  was  the  cause  of  the  green 
colour  which  the  arnica  infusion  assumed  on  the 
addition  of  magnesia.  To  ascertain  this,  a  solution 
of  catechu,  which  contains  such  an  abundance  of 
this  peculiar  tannin,  which  gives  a  green  colour  to 
iron,  and  a  solution  of  pure  tannin  in  distilled 
water,  were  decomposed  both  by  pure  and  car¬ 
bonated  magnesia ;  but  no  change  of  colour  took 
place  in  either  solution,  even  after  the  lapse  of  se¬ 
veral  days. 

The  property  of  gallic  acid,  where  alkalis  are 
present,  to  change  colour,  to  enter  into  different 
combinations,  and,  lastly,  to  become  converted 
into  ulmic  acid,  under  an  absorption  of  oxygen 
and  evolution  of  carbonic  acid,  led  to  the  pre¬ 
sumption,  that  the  change  of  colour  produced  in 
an  aqueous  solution  of  arnica  flowers,  on  addition 
of  magnesia,  depended  on  the  presence  of  gallic 
acid.  An  aqueous  solution  of  gallic  acid,  on  ad¬ 
dition  of  pure  or  carbonated  magnesia,  assumes, 
first,  a  yellow  colour,  then  becomes  a  yellowish- 
green,  and,  lastly^,  on  standing  for  several  hours, 
brownish-green.  The  same  appearances  are  pro¬ 
duced  if,  instead  of  pure  gallic  acid,  a  mixture  of 
gallic  acid  and  tannin  be  used.  If  we  attempt 
to  precipitate  the  tannin  from  a  solution  of  arnica 
flowers,  by  means  of  gelatine,  we  shall  never 
succeed  so  far  as  to  separate  the  tannin  from  the 
gallic  acid;  for,  either  the  gelatine  will  be  deficient 
in  quantity,  or  a  portion  of  the  tannin  will  be 
dissolved  by  the  unavoidable  excess  of  gelatine, 
rendering  a  perfect  separation  of  the  tannin  from 
the  gallic  acid  impracticable.  It  is  certainly  a  safer 
plan  to  precipitate  the  tannin  by  means  of  animal 
membrane,  which  I  made  use  of :  but  even  after 
standing  for  some  time,  chloride  of  iron  yet  pro¬ 
duced  a  black  precipitate  with  the  solution.  The 
presence  of  gallic  acid  in  flowers  of  arnica,  as 
previously  demonstrated  by  Pfaff,  is  thus  con¬ 
firmed  ;  and  we  may  regard  this  acid  as  the  cause 
of  the  peculiar  green  discoloration  taking  place 

*  Dr.  Pfaff,  of  Kiel,  observes  in  a  letter  to  me : 
“  Arnica  flowers  is  one  of  those  agents  Avhose  che¬ 
mical  composition  and  therapeutic  powers,  which 
depend  on  the  former,  are  enveloped  in  obscurity. 
Two  recent  notices  on  this  drug  have  again  drawn 
my  attention  to  this  subject :  the  one  treats  of  a 
remarkable  green  production  of  a  colour  taking 
place  on  addition  of  magnesia  to  an  infusion  of 
arnica  (this  notice  is  to  be  met  with  in  the  Berlin 
Medical  Journal );  the  other  is  an  article  in  a 
Danish  monthly  periodical,  in  which  it  is  stated 
that  Thomson  has  detected  an  igasurate  of  strych¬ 
nine  in  the  flowers  of  arnica,  which  in  some  mea¬ 
sure  explains  its  modus  operandi.  This  has  induced 
me  to  engage  Mr.  Versmann  in  an  analysis  of  the 
flowers  to  inquire  into  the  cause  of  the  former 
phenomenon  and  to  test  the  correctness  of  the 
latter  suspicious  assertion.  The  result  of  this  in¬ 
quiry  jforms  the  subject  of  this  paper.” — Editor 
of  Reperto.  of  Pharm.  < 


on  addition  of  pure  or  carbonated  magnesia 
to  a  solution  of  arnica.  That  a  liquid,  whence 
the  tannin  has  been  removed  by  animal  mem¬ 
brane,  when  diluted,  assumes  a  green  colour  on 
adding  chloride  of  iron,  is  no  decisive  proof  of 
the  absence  of  gallic  acid.  The  yellow  colour  of 
the  fluid  is  sufficient  to  change  the  bluish-black 
turbidity  to  green,  as  several  experiments  proved, 
and  we,  moreover,  frequently  obtain  very  different 
results  with  the  same  reagents,  where  the  circum¬ 
stances  are  rather  different.  If  a  few  drops  of  a 
solution  of  gallic  acid  be  added  to  a  very  dilute 
solution  of  chloride  of  iron,  a  green  turbidity  is  the 
result;  but  if,  on  the  other  hand,  a  few  drops  of 
a  solution  of  chloride  of  iron  be  added  to  a  diluted 
solution  of  gallic  acid,  the  turbidity  thence  arising 
will  be  of  a  dark  blue  colour.  As  regards  Dr. 
Thomson’s  observation,  that  the  flowers  of  arnica 
contain  strychnine,  the  flavour  of  the  aqueous 
solution  is,  in  this  case,  no  criterion ;  for  the  tan¬ 
nin  might  precipitate  the  strychnine,  and  then  the 
intensely  bitter  taste  which  strychnine  preserves, 
even  when  diluted  to  one-millionth  times  its 
weight,  would  be  lost.  To  determine,  therefore, 
the  probable  quantity  of  strychnine  contained  in 
the  flowers  of  arnica,  one  pound  of  the  fresh 
flowers  were  powdered,  and  mixed  with  one  ounce 
of  slacked  lime,  and  exhausted  by  percolation  with 
spirit.  By  distillation,  the  greater  portion  of  the 
spirit  was  now  driven  off,  and  the  residue  being 
mixed  with  a  small  quantity  of  acetic  acid,  was 
deprived  of  the  remaining  spirit  by  boiling.  This 
residue  now  consisted  of  a  yellow-brown  fluid  and 
a  yellow  green  soft  resin,  very  soluble  in  ether. 
The  fluid  was  separated  by  filtration  from  the 
resin,  and  gave  no  evidence  of  that  intense  bitter 
taste  characterising  the  most  minute  quantity  of 
strychnine ;  and  as  ammonia  produced  no  preci¬ 
pitate,  the  absence  of  the  alkaloid  was  decidedly 
proved. 

In  conclusion  I  must  observe,  that  the  activity 
of  the  flowers  of  arnica  does  not  appear  to  depend 
on  the  presence  of  an  alkaloid,  but  rather  on  the 
resin,  which  is  characterised  by  an  extraordinary 
acrid  flavour,  the  pungency  remaining  for  a  long¬ 
time  on  the  palate. — Repertorium  der  Pharmacie, 
and  Pharmaceutical  Journal. 


NEW  METHOD  OF  CLEANSING  METAL¬ 
LIC  CLOTH,  MORE  PARTICULARLY 

APPLICABLE  TO  DAVY’S  SAFETY 

LAMP.  - 

It  is  well  known  that  the  metallic  cloth  which 
surrounds  the  flame  of  the  lamps  used  in  coal¬ 
mines  becomes  very  foul,  in  consequence  of  a 
mixture  of  oil,  soot,  and  coal-dust  insinuating 
itself  between  the  meshes  thereof;  and  as  this 
clogging  up  of  the  meshes  of  the  fabric  causes  a 
great  diminution  in  the  intensity  of  the  light,  it  is 
found  necessary  to  cleanse  the  same  very  fre¬ 
quently.  For  this  purpose,  the  metallic  cloth  is 
exposed  to  the  action  of  fire,  which  decomposes 
the  oil  and  coal,  and  only  leaves  between  the 
meshes  a  powder,  which  is  easily  removed  by 
means  of  a  dry  brush.  It  is,  however,  impossible 
to  heat  metallic  cloth  to  the  degree  required  for 
decomposing  the  oil  and  coal,  without  bringing  the 
same  in  contact  with  the  air ;  by  which  means,  in 
consequence  of  the  oxidation  of  the  iron,  the  wire 
is  diminished  in  thickness,  and  the  strength  of  the 
fabric  consequently  impaired. 

Moreover,  when  the  coal  is  of  a  sulphurous 
nature  (as  is  often  the  case),  the  sulphur  contained 
therein,  being  very  destructive  to  iron,  always 
renders  the  wire  more  liable  to  break.  The  con- 
sequence  of  this  is,  that  the  safety-cover,  becoming 
thinner  and  more  fragile,  is  much  more  likely  to 
break  from  a  shock,  or  even  by  the  action  of  the 
flame;  and  thus  the  probability  of  accidents, 
which  are  of  such  frequent  occurrence  in  mines, 
is  greatly  increased. 

The  following  method  of  cleansing  these  kinds 
of  fabrics  entirely  obviates  the  above-mentioned 
inconveniences : — Take  a  given  quantity  of  car¬ 
bonate  of  soda  of  commerce  (which  may  be  pro¬ 
cured  at  a  very  low  price),  and  dissolve  it  in  water 
in  a  cast-iron  vessel.  To  this  solution  is  to  be 
added  a  sufficient  quantity  of  quick-lime,  to  de¬ 
prive  the  carbonate  of  soda  of  the  carbonic  acid 
contained  therein.  The  quantity  of  lime  may  be 
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easily  calculated  by  means  of  a  table  of  chemi¬ 
cal  formulae. 

By  sufficient  boiling,  a  perfect  reaction  is  pro¬ 
duced;  the  carbonic  acid  combines  with  the  lime, 
and  forms  an  insoluble  carbonate,  and  the  soda 
becomes  caustic.  It  is  only  necessary  to  separate 
the  carbonate  of  lime  from  the  caustic  soda,  which 
is  diluted  more  or  less,  according  to  circum¬ 
stances,  and  in  which  the  foul  metallic  fabric 
is  to  be  immersed.  After  remaining  a  short 
time  (a  few  minutes  will  suffice)  in  this  boiling 
liquid,  the  oil  deposited  in  the  meshes  will 
be  converted  into  soap,  and  the  soot  and  coal 
be  removed  by  being  partially  dissolved.  When 
the  meshes  of  the  fabric  are  cleansed,  it  is 
to  be  brushed  with  a  hard  conical  brush,  which 
removes  any  substances  that  might  have  adhered 
thereto ;  after  which  the  metallic  fabric  is  to  be 
wiped  inside  and  out  with  a  wiper,  made  of  a 
sponge  wound  upon  a  stick,  and  in  order  to  pre¬ 
vent  the  formation  of  rust  upon  the  fabric,  it  is 
exposed  to  the  heat  of  a  coke  or  other  ardent  fire, 
until  perfectly  dry.  It  will  be  seen  that  the 
method  of  cleansing,  above  described,  is  very 
simple,  and  founded  upon  a  well-known  chemical 
reaction ;  but  it  will  be  found  to  possess  con¬ 
siderable  advantages  over  the  method  now  in  use. 

In  pointing  out  the  advantages  presented  by 
M.  Mueseler’s  lamp,  M.  Devaux,  chief  engineer 
of  the  mines,  acknowledges  that  the  method  of 


cleansing  by  fire  diminishes  the  duration  of  metal¬ 
lic  fabrics  by  one  quarter.  If,  therefore,  the 
results  of  this  method  shall  be  found  successful  on 
being  practically  tried,  a  great  saving  will  be 
effected  in  mining  operations,  which  ought  not  to 
be  overlooked. — Neicton’s  Journal. 


MODE  OF  ENGRAVING  UPON  OR 
ORNAMENTING  STEEL  AND  OTHER 
METALS,  BY  MEANS  OF  ELECTRICITY. 
By  Dr.  J.  H.  Pbing. 


The  means  proposed  by  the  author  consists  of 
an  application  of  electricity,  which  he  believed  to 
be  new. 

The  manner  in  which  he  has  succeeded  in  pro¬ 
ducing  marks  or  sketches  upon  plates  of  steel  is 
as  follows  : — 

He  united  six  of  Smee’s  batteries,  in  each  of 
which  the  size  of  the  plate  of  platinised  silver  was 
about  three  square  inches.  He  fixed  the  plate  of 
steel  to  be  engraved  upon  at  the  zinc  end  of  the 
batteries.  Having  placed  a  wire  of  considerable 
length,  covered  with  silk,  between  the  plate  of 
steel  and  the  zinc,  he  took  hold  of  the  wire  in 
communication  with  the  platinised  silver,  and 
used  itj  as  an  etching  point  on  the  plate  of  steel. 
A  bright  electric  spark,  accompanied  by  a  slight 
attack  upon,  or  bite  into,  the  steel,  Avas  the  result 
each  time  the  wire  came  in  contact  with  the  plate. 


The  wire,  which  served  as  a  graver,  was  made 
of  platinum  ;  the  part  which  he  took  hold  of  was 
enclosed  in  a  glass  tube,  in  order  to  facilitate  its 
being  more  easily  taken  hold  of  and  moved,  and 
to  protect  the  hand  from  the  electric  shocks,  to 
which,  without  this  precaution,  it  would  be  ex¬ 
posed. 

In  using  the  wire,  in  communication  with  the 
zinc,  as  an  etching  point,  and  attaching  a  plate  of 
steel  to  the  platinised  silver,  a  totally  different 
effect  is  produced.  With  the  apparatus  thus 
arranged,  the  spark  resulting  from  the  contact  of 
the  wire  with  the  plate  of  steel,  is  accompanied  by 
the  deposition  of  a  very  small  portion  of  the  wire 
itself  upon  the  steel.  By  employing  wires  of  dif¬ 
ferent  materials,  such  as  gold,  silver,  platina,  &c., 
a  variety  of  ornamental  designs  may  no  doubt  be 
produced  upon  the  surfaces  of  polished  steel. 

The  effects  of  the  electrical  influence  above 
described  are  not  confined  to  steel ;  a  nearly 
similar  result  may  be  obtained  by  substituting 
plates  of  any  other  metal.  It  is  to  be  presumed 
that,  by  augmenting  the  quantity  and  intensity  of 
the  electric  currents,  the  effect  upon  the  steel  or 
other  metal  ivould  be  proportionably  greater  ;  and 
it  is  very  probable,  that,  by  modifying  the  process, 
its  application  might  be  advantageously  extended. 
—Newel’s  Journal. 


DRUG  PRICE  LIST. 


DRUGS.  price. 

£  s.  d.  £  s. 

Alkanet  Hoot,  bd. .  cwt.  0  12  6  to  1  0 

Aloes,  Barbadoes .  3  0  0  10  10 

Epatica,  bd . .  1  5  0  5  0 

Cape,  bd.  . .  1  2  0  1  13 

Alum,  British.. .,  ..tonlO  15  0  11  0 

Roch . cwt.  10  0  14 

Ambergris,  Grey . . .  oz.  0  4  0  0  7 

Anchovies..  ..dble.brl.  12  0  13 

Angelica  Root ..  dpcwt.  10  0  1  15 

Annatto,  Flag,  dp. . .  lb.  0  0  7  0  0 

Roll . dp.  0  0  7  0  1 

Antimony,  Crude.,  cwt.  1  18  0  0  0 

Ore,  bd . tonll  0  0  12  0 

Regulus  Cps.  cwt.  2  5  0  3  5 

Bowls  0  0  0  0  0 

Arrow  Root. . . .  0  0  3  0  1 

Arsenic,  White,.  ..cwt.  0  11  0  0  14 

Red .  0  0  0  0  0 

English  Whitell  0  0  18  0 

Yellow.32  0  0  38  0 

Argol,  Bologna  ....  cwt.  2  12  0  2  14 

Florence  White .  0  2  2  2  8 

Red .  2  0  0  2  4 

Naples  White  .  2  0  0  2  5 

Red .  1  13  0  1  17 

Sicily  White .  1  12  0  1  IS 

Red . .  0  0  0  0  0 

Trench  .  1  14  0  2  6 

Cape  .  1  6  0  2  10 

Boraclc  Acid . cwt.  1  19  0  1  19 

Balsam,  Canada..  ..lb.  0  0  10  01 

Capavi,  bd.. ..  0  0  11  0  1 

Peru,  bd . ,0  5  0  0  8 

Tolu,  bd .  0  13  0  2 

Bark,  Peruv.  bd.p..lb.  0  0  6  0  0: 

Good .  0  2  3  0  2 

Mid  do .  0  13  0  1 

Crown .  0  0  9  0  3 

Yellow,  Flat .  0  3  6  04 

„  Quill .  0  3  6  0  4 

Red,  Flat .  0  3  6  0  6 

Quill .  0  16  02 

Cascanlla,  bd . cwt.  loo  25 

Quercitron  ....dp.  0  8  3  0  9 

Oak  English. per  ldl5  0  0  17  0 

Foreign  .per  ton  4  10  0  7  0 

_  NewS.W .  6  0  0  9  0 

Berries,  Bay .  cwt.  150  16 

J uniper,  Italian  0  5  9  0  8 

German  0  11  0  0  12 

Turkey,  Yellow  .  2  5  0  2  15 

Persian,  do.  .  3  15  0  9  10 

B.ack  Lead,  E.  I.  .cwt.  0  8  0  0  9 

Malaga.  0  10  0  0  18 

German  ..093  0  18 

•n  Dust .  0  0  0  0  0 

Borax, or Tincal.bd.cwt.  200  23 

E.  I.  Reflned,  bd.  2  8  0  2  11 

English  ReBned..  2  10  0  2  12 

Brimstone,  Rgb.bd  ton  5  50  510 

Toll .  8  10  0  9  10 

Camphor,  Unref.  ..cwt.  5  10  6  6  0 

Dutch,  bd...  cwt.  0  00  0 

Refined . ih  nan  on 

Cantharides,  bd .  0  3  0  00 

Capers,  French  ...cwt.  4  00  910 
—  «  _  Capotts  0  0  0  on 

Cardemoms,  Mal.bd.lb  0  2  7  n  " 
Long  Longs  ..  0  4  6  04 

Ceylon .  010  ni 

Castor,  America... ,ib.  0  19  0  1  1 
Castor  Oil,  America  lb.  0  0300 

E.  I.  bd.  .,0  0  4  no 

Chillies,  E.  I.  bd..  cwt.  2  0  0  2  a 
China  Root,  bd..  ..cwt.  0  15  01? 

Cochineal,  bd.  Black  lb.  0  4  5  i 
Silver.  ,  0  4  4  0  l 

Foxy.,  ,  0  4  2  a  a 

Cobalt,  bd . ib.  0  0  0  00 

Coculus  Indicus,  bd.  c.  0  10  0  017 

Colocynth.Turkcy.dplb.  0  1  2  I  0  2 

Spanish .  0  1  4  1  0  1 

Colombo  Root,  bd.cwt.  0  15  0*017 
popperas  Gr.bd  ..ton  3  10  of  3  0 


Is.  cwt. 

}per  lb. 
Id.  BP 
2d.  F, 


6d.  cwt. 
Id.  lb. 
4s.  cwt. 
3d.  lb. 
2d. 


fBP.3d 
<  F.Cd.c. 
Us.  6d. 

|  Is.  ct. 

10s. 
3d. 

6d.  lb. 
3d.  BP. 


I6 

f  3 


2d. 

2s.  cwt. 

)  Is.  3d. 
J  cwt, 
6d.  lb. 
3d.  lb, 

|  Is.  cwt 

5s-  ton. 
7s.  6d. 

■  Id. 

Is. 

£  1  ton. 


DRUGS. 

£ 

Blue .  1 

Cream  Tart.  d.p.  Fr.  c.  3 
Venetian  2 
Cubebs,  bd.  ....  ..cwt.  2 

Cutch . ..  o 

Cowries .  2 

Dragon’s  Blood, bd.. ..  3 
Reed.. ......  0 

Emery  Stone . 12 

Essential  Oils, 

Cloves,  bd . lb,  0 

Carraway,  dp .  0 

Lavender .  0 

Peppermint, bd..  ..  0 

Spike .  0 

Anniseed,  bd.  ,.  lb.  0 

Cassia,  bd... . .  1 

Cajaputa,  bd.  . .  oz.  0 

Cinnamon,  bd .  0 

Mace  (expd.)  bd.,  0 

Nutmegs,  bd .  0 

Bergamot,  dp... lb.  0 

Lemon .  0 

Orange  .  0 

Rosemary  ........  o 

Thyme . .  o 

Otto  Roses  ..  . .  oz.  0 
Almonds .  o 

Galangal  Root,  bdcwt.  0 
Galls,  in  sorts  ....  cwt.  2 
Green  or  'White  1 

Blue .  2 

E.  I.  Blue,  bd.  2 
Gentian  Root,  bd. .  cwt.  0 
Glue,  Best  Town. .  cwt.  2 

Inferior  . . l 

Foreign .  o 

Guinea  Grains,  bd .  l 

Gums, 

Ammoniac,  Lp.  bd.  ct.  1 
Drop ....  3 

Arabic,  E.  I.  bd .  2 

Cape .  i 

Turkey,  fine  ..  9 
2nds  and  3rds  4 
Barbary,  Brown,  bd  6 

White .  o 

Gedda,  bd .  4 

Animi,  washed,  bd  . .  4 

scraped .  7 

Copal . .  ....  lb.  0 

Assafcetida,  bd. .  cwt.  0 
Benjamin,  3rds,  bd..  8 
1st  and  2nds..  ..15 

Gamboge,  bd . 25 

Galbanum .  2 

Guiacum . 11).  0 

Myrrh,  E.  I.  bd.cwt.  4 

Turkey .  0 

Mastic . ,.lb.  0 

Olibanum,  bd.  ..cwt.  0 

Sandrack,  bd .  4 

Senegal,  garbled,  bd.  7 
Tragacanth,  Picked  14 
Sorts  ....  4 

Seedlac . cwt.  1 

Lac,  Sticklac,  Bengal  0 
Siam,  Sic. .  1 
Shellac,  Liver... cwt.  1 

DT..  . . .  1 

Orange .  2 

Block .  j 

Hellebore  Root .  .  cwt.  2 
Honey,  Fine .  2 

Iceland  Moss  .....  lb.  0 
India  Rubber,  solid  ...  0 
bottles..  0 
small...  0 
Indigo....  bd.-)  floras  lb.  0 
Guatimandy  sobres..  0 
Caracca  ..  )  cortea..  0 


PRICE. 

s.  d.  £ 
12  0  to  1 
0  0  3 

18  0  3 

2  0  2 


s.  d. 
14  0 


17  6 
0  0 


15  0 
5  0 


0  10 
18  0 


0  0 

7  0 

8  9 
7  6 

11  0 


2  9 
14  9 
1  7 


10  0 
0 
0 


4 
15 
15  0 
12  0 


0  0 
0  0 

0  0 


10  0 
9  0 


5  10 
0  10 
0  10 
0  0 


1  11 


12  0 


0  0 
17  6 
19  0 
10  0 


3 
5 

5 

3 
10 

8 

6 
0 

4 
11 
11 

0 
0 

0  14 
0  45 


0 
0 

0  0  27 
10  0  4 

8  0 
0 
0 
9 
0 
0 
0 


0 
0 
0 
2 
18 
0 
0 
0 
0 

0  0 
16  0 
14  0 


0  15 
0  6 
1 
1 
2 


DUTY. 

10s.  B.P, 
|  Is.  Ct. 

Id.  lb, 
5s.  ton. 
5  per  cent. 

1  Is. 


4s. lb. 
■  2s.  lb. 


drugs, 


>  b 


2d.  lb. 


5s.  ton. 


3s.  cwt 
15s.  cwt 


0  0 
10  0 


10  0 
10  0 


j 

1 


Bengal  fine  blue .  0 

Fine  purple  &  violet  0 

Good  ditto .  0 

Middling . 0 

Copper  Fine  .  0 

good  and  middling  0 
Ordin.  violet  &  copper.  0 
Oude,  good  and  fine ...  0 
[low  and  middling  0 
Madras,  good  and  fine  ) 
violet  and  blue  j  0 
ord.  and  mid.  do.  0 

Java.. . . 

Manilla  good  and  fine . .  0 
ordinary  and  mid.  0 
Ipecacuanha,  bd....lb.  0 
Isinglass  Leaf,  1st  sort  0 
2nd  sort  0 

Simovia .  0 

Siberia  Purse  ...  0 
Short  Staple,  1st  0 
Long  ditto., 0 
Isinglass,  Brazil . .  0 

J alap,  bd . . .  lb.  0  2  0  0  2 

Juice  of  Lemon.. ..  gal.  0  0  0  0  0 

Lac  Dye  Fine,  bcl.  . .  lb.  0 

Good .  0 

Middling.. .  0 

Ordinary .  0 

Lake .  0 

Liquorice,  Ital.  d.p. cwt.  4  10  0 

Block  ,,,,,,, .  2  10  0 

Madders 

Dutch  Crop.,  dp.  cwt.  3  15 
Ombroi. .. . 

Gamene  . , . 

Mull . 

French  . . 

Spanish  . . 

..ladder  Roots,  Turkey.  3 
Munjeet,  E.I.  bd. . .  cwt.  2 
Magnesia,  English.,..  3 


3s.  cwt. 
f  B.P.  5s, 
I  F.  10s, 

5s.  ton. 


\  * 
Indigo 
cwt.  F.  5s, 
B.P.  is. 


DRUGS, 


PRICE. 

£  s.  d.  £  s. 


Sarsaparilla, Bra.  bd.lb. 

0 

0 

10  too 

1 

Honduras  bd.  .. 

0 

1 

0 

0 

1 

Vera  Cruz,  bd... 

0 

0 

7 

0 

1 

Jamaica,  bd . 

0 

1 

0 

0 

2 

Sassafras  Root.. .,  ton 

7 

0 

0 

8 

0 

Safflower,  E.  I.  bd. . .  cwt. 
Bombay . 

4 

10 

0 

7 

5 

1 

0 

0 

3 

0 

Sliumac,  d.p.  Mai.. cwt. 

0 

0 

0 

0 

0 

Sicily . 

0 

10 

0 

0 

11 

Trieste .... 

0 

5 

6 

0 

G 

Saltpetre,  Rhg.  bd . 

1 

3 

0 

1 

6 

British  Refined .... 

1 

9 

0 

1 

9 

Nitrate  of  Soda .... 

0 

12 

6 

0 

0 

Scammonv,  Smyrna  lb 

0 

9 

0 

0 

13 

Aleppo,  2uds,  bd.. 

0 

6 

0 

0 

14 

fine  ..  : 

0 

16 

9 

1 

4 

Seeds,  Annis . cwt. 

0 

0 

0 

0 

0 

German,  duty  paid  1  5  0 

E.  I.  Star,  bd .  2  5  6 

Cummin,  bd... cwt.  0  19  0 


Carraway,  For.  bd.  1  6  > 

Seneka  Root,  bd.  ..  lb.  0  1  4 

Senna,  Alexandria.. lb.  0  0  7 

Smyrna .  0  0  0 

East  India,  bd.  0  0  3 

0  1  8 

0  13 

0  1  6 


j-  Id.  lb. 
6d.  cwt. 

J-  Is.  ct. 

•  Is.  ton 
6d.  cwt. 
Cd.  lb. 


I  BP2s6tl 
,  F  5s.  c 

2  14  6  BPosFlOs 
0 
0 


Tiunevelly . 

Smalts,  Saxon,  fffe  lb. 
Danish,  do. 


Other  sorts  in  proportion. 


0  1 
0  0 
0  1 


Nux  Vomicfe,  bd..cwt.  0 

ves,  F.hf.-bris  12gls  3 
Spanish.. keg 2 gls  0 
Opium, Turkey, bd.. lb.  0 

Egyptian .  0 

:hella,  Can . ton38 

Cape  de  Verd  .35 
Madeira . 39 


Feel . cwt.  1 

Orris  Root,  d.p.  ..cwt.  1 

Pellitory  Root . lb.  0 

Pink,  Root .  ib.  0 

Pitch,  Burgundy.. cwt.  0 
Pumice  Stone, sorts  ton  5 

Quassia . ,...lCwt.  0 

Quicksilver . ib.  0 


Rhubarb,  round,  bdVlb.’  0 
flat .  0 


Saccharum  Saturne,  lb.  2 


Pearl 


Sal  Amm.  E.I.  bd.  cwt.  2 


Epsom  . 


15 

0 

316 

0 

3  d.  cwt. 

5 

0 

2 

13 

0 

0 

0 

0 

0 

0 

1 

2 

0 

3 

6 

0 

6 

0 

0 

8 

1  Id.  lb. 

15 

0 

1 

9 

0 

d  .  oz. 

6 

6 

0 

S 

0 

5s.  cwt. 

0 

0 

4 

0 

0 

1 

9 

0 

0 

10 

0 

j-  2s.  gall 

8 

6 

0 

10 

G 

0 

0 

0 

0 

0 

j-  Is.  lb. 

0 

0 

40 

0 

0 

1 

0 

0 

55 

0 

0 

V  is.  cwt. 

0 

0 

70 

0 

0 

1 

0 

0 

0 

0 

0 

is. 

0 

8 

0 

0 

0 

is. 

16 

0 

0 

0 

0 

Is. 

0 

0 

2 

15 

.0 

5s. 

1 

0 

0 

0 

0 

Is.  cwt. 

0 

7 

0 

0 

1C 

Is.  lb. 

0 

0 

0 

h 

c 

2s.  cwt. 

0 

0 

6 

0 

c 

15 

0 

0 

0 

0 

10s.  cwt. 

4 

G 

0 

0 

0 

Id.  lb. 

0 

5 

0 

0 

6 

1 

0 

0 

3 

8 

1  « 

1 

f> 

0 

3 

9 

l  P* 

4 

6 

0 

6 

0 

r  5 

8 

0 

0 

11 

9 

4 

0 

2 

6 

0 

10s,  cwt. 

0 

0 

0 

0 

C 

Is.  lb. 

14 

0 

0 

14 

f 

) 

14 

6 

1 

G 

f 

Vis.  cwt. 

18 

0 

0 

19 

C 

) 

0 

0 

2 

3 

0 

is.  cwt. 

0 

0 

2 

1 

0 

6 

0 

0 

0 

0 

8 

6 

0 

9 

0 

t 

0 

G 

0 

0 

Snake  Root,  bd. ...  lb. 
Soap,  Naples,  soft  .... 
Castile,  hard. .  cwt. 

Soy,  bd . gallon 

Sponge,  fine . lb. 

ordi-ary . 

Sulphate  of  Quinine  oz. 

Squills,  dry  . ,1b. 

un  dried . 

Spermaceti,  English  lb. 
American  ...... 


Tamarinds,  W.  I... cwt.  2 

0 

0 

3 

18 

0 

t  BP.  Id. 

E.  I.  bd.  ..  0 

15 

0 

1 

3 

0 

J  F  3d  lb. 

Tapioca,  bd .  lb.  0 

0 

2 

0 

0 

7 

Turmeric,  bd.  Ben. cwt.  0 

11 

0 

0 

13 

0 

F 

J ava  ........  0 

7 

0 

0 

16 

0 

!  F  5s  ton 

Java,  green  ..  0 

10 

0 

0 

11 

0 

UBP.  Id. 

China .  0 

1G 

0 

1 

5 

0 

) 

Terra  Japonica,  black  0 

13 

0 

0 

13 

G 

De  Sienna .  l 

4 

0 

0 

0 

0 

108. ton. 

Valonia  Smyrna  ..  tonl6  0 
Picked  Morea.  14  0 
Vinelloes,  Brazil,  bd.lb.  0  10 
VeraCruz..  1  0 
Verdigrease,  For.  D.  P.  0  0 
English..  0  1 
Vermillion, China, bd.lb.  0  4 
English....  0  5 

Vitriol,  blue . cwt,  1  12 

Foreign,  white  .  0  15 
English,  do.  ..1  4 


Oil'of . 


lb.  0  0  1 


17  0 
20  0 
0  11 
2  15 
0  1 
0  0 
0  4 
0  5  10 
1  14  0 
0  18  0 
15  0 
0  0  0 


Wax  Mogadore,  bd.cwt  8  0  0 

American,  d.p...  7  10  0 

Russian,  d.p...  9  0  0 

Kambro’  d.p...  8  10  0 

East  India,  d.p.  .676 
African,  d.p...  7  10  0 
White  Hambro’  .9  15  0 
English  ....  cwt.  900 

Cape .  7  10  0 

Weld,  English  ....load  0  0  0 

Wo  ad  . .ton  0  0  0 

Wood,  SapanBimas,bd.l4  10  0 
S:am  ....  11  10  0 


8  10 
8  2 
9  5 
9  0 

7  15 

8  0 
10  10 

9  15 
9  0 
0  0 
0  0 
1G  10 
13  0 


>  Id.  lb. 


^  2d.  lb. 

Is.  lb. 
56s.  cwt. 
30s.  cwt. 
20  pr.  cent 
}  F6d.lb 
J  B  Id. 
6d.  oz. 

1  .  cwt* 
6d.  cwt. 


J-  5s  ton 
j-  5s.  lb. 
|  Id. lb. 
!■  3d.  lb. 


BP.  10s 
F  Is  to  n 


“  ?  ^ 
o'  o' 


«“  ro 
:  ^  _ 


5s.  ton 
2s.  ton 
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L>ARENTS  and  GUARDIANS  applying  at  the 
■  Offices  of  the  BRITISH  and  FOREIGN  MEDI¬ 
CAL  and  CHYMICAL  AGENCY,  158,  Strand,  may  be 
informed  of  introductions  to  members  of  either  profes¬ 
sions  who  desire  to  receive  PU FILS  at  home,  or  to 
reside  apart  from  the  family.  The  Secretary  is  in¬ 
structed  to  announce  that  there  are  at  present  on  the 
register  of  the  offices  some  very  excellent  proposals, 
communicated  by  gentlemen  of  established  reputation , 
who  offer  most  desirable  advantages.  No  charge  is 
made  to  those  to  whom  this  invitation  is  addressed  ;  and 
it  will  afford  the  management  much  gratification  to  faci¬ 
litate,  through  its  extensive  range  of  friends,  such  intro¬ 
ductions  as  may'  lead  to  the  mutual  benefit  of  pupil  and 
instructor. 


THE  ARTIFICIAL  LEGS  and  ARMS,  now 

used  by  PRINCE  ERNEST  OF  HESSE;  MAR¬ 
QUIS  OF  ANGLESEY,  and  others  of  the  Nobility  and 
Gentry,  and  recommended  by  SIR  B.  BRODIE,  and 
the  the  first  Surgeons,  are  manufactured  only  by  William 
Gray,  19,  Davis  Street,  Berkeley  Square,  London. 

Mr.  Gray  attends  patients  in  Town  or  Country. 


PHILOSOPHICAL  APPARATUS.  —  Every 

description  of  Apparatus  connected  with  Chemistry, 
Hydraulics,  Hydrostatics,  Pneumatics,  Frictional  and 
Voltaic  Electricity,  Electro-Magnetism,  Electro- Metal¬ 
lurgy,  Optics  (including  the  Dissolving  Views,  Photo¬ 
graphy,  &c.),  manufactured  and  sold  by  HORNE, 
1  HORNTH WAITE,  and  WOOD,  successors  to  Edward 
Palmer,  103,  Newgate  street,  London.  An  illustrated 
Catalogue,  containing  upwards  of  300  engravings  ef 
apparatus,  price  Is.  6d.,  can  be  obtained  through  any 
bookseller  or  merchant. 

Foreign  orders,  enclosing  a  remittance  or  order  for 
payment  in  Linden,  promptly  attended  to. 


TO  CHEMISTS  and  DRUGGISTS.— The 

Secretary  of  the  BRITISH  and  FOREIGN  CHE¬ 
MICAL  and  MEDICAL  AGENCY  is  instructed  to  an¬ 
nounce  to  parties  desirous  of  DISPOSING  OF  their 
j  PRACTICES,  that  several  applications  Lave  been  re 
celved  during  the  past  week  for  Retails,  both  in  London 
and  the  Provinces.  The  returns  required  varying  from 
£200  to  £1,000  annually.  Any  proprietor  of  a  boua  fide 
business  may  meet  with  an  immediate  purchaser,  with¬ 
out  any  charge  whatever  until  tbe  negociation  and  sale 
be  completed,  when  a  small  commission  fee  is  required, 
by  addressing  a  letter  to  the  Secretary,  at  the  offices  ot 
the  Agency,  158,  Strand,  adjoining  King’s  College 
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DIRECTORS. 
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AUDITORS. 
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Department  of  Medical  Statistics — William  Farr,  Esq.,  General  Register  Office. 

This  Office  is  provided  with  specially  calculated  tables,  by  which  it  can  Assure  Diseased  Lives  on  equitable 
terms. 

Members  of  Consumptive  Families  Assured  at  equitable  rates. 

Increased  Annuities  granted  on  Unsound  Lives,  the  amount  varying  with  the  particular  disease. 

Healthy  Lives  are  Assured  at  Lower  Rates  than  at  most  other  offices. 

Owing  to  the  prevalence  of  disease  more  than  two-thirds  of  the  population  are  not  assurable  in  other  offices, 
(see  prospectus,  &c.),  and  it  is  ascertained  that  in  several  of  the  leading  Assurance  Societies  in  London  23  percent, 
or  more  than  one  in  five  of  the  applicants,  although  ostensibly  good  lives,  are  rejected  on  medical  examination. 

Solicitors  being  much  connected  with  Life  Assurance  have  experienced  this  difficulty  to  a  considerable  extent 
from  the  delay,  and  often  permanent  obstacles  occurring  in  loan  and  other  money  transactions  on  behalf  of  their 
clients  ;  the  legal  profession  has  consequently  freely  patronised  this  Society,  as  it  affords  facilities  not  hitherto 
available  in  Assurance  transactions. 

The  success  that  has  attended  the  Office  during  the  first  three  years  is  highly  satisfactory,  and  there  is  every 
reason  to  believe  that  as  its  peculiar  features  and  principles  become  more  known  and  better  understood  it  will 
command  an  unusual  amount  of  public  patronage. 

About  three-fourths  of  the  Policies  already  issued  by  the  Society  are  on  Diseased  Lives,  and  a  majority  of 
these  had  been  previously  rejected  by  other  Offices,  showing  the  necessity  which  existed  for  an  Assurance  Society 
on  the  plan  in  question. 

Medical  referees  are  appointed  in  almost  every  town  of  any  extent,  no  difficulty  will  therefore  be  experienced 
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AGENCY. 

OFFICES,— 158,  STRAND,  LONDON,  adjoining  King’s  College. 


The  exclusive  facilities  presented  to  the  Members  of, the  Chymical  and  Medical  Professions,  through 
the  medium  of  this  Establishment,  cannot  be  too  frequently  brought  under  their  consideration. 

Aided  by  its  auxiliaries  in  all  parts  of  the  country,  a  complete  centralization  is  effected  in  the  metropolis,  and 
publicity  given  to  those  wants  and  exigencies  to  which  both  professions  are  unceasingly  liable. 

Apart  from  the  ready  means  thus  afforded  to  the  Professions,  of  obtaining  without  delay  the  accomplishment 
of  their  wishes  from  whatever  department  they  may  arise,  the  Agency  aims  at  a  more  extended  intercourse  with 
continental  science  than  is  rarely  available  to  private  individuals,  that  by  the  assistance  of  eligible  representatives 
and  correspondents  a  continual  communication  upon  subjects  relating  to  chymical  and  medical  science  may  be 
established,  with  a  view  to  disseminate  all  information  of  an  important  character  amongst  the  patrons  of  this 
Institution. 

A  detailed  classification  of  the  branches  of  this  Agency  would  embrace  every  requisite  appertaining  to  the 
professions.  The  foliowing,  however,  is  a  summary  of  its  principal  objects  : — 

1st.— The  introduction  of  Foreign  discoveries,  improvements,  and  appliances,  so  far  as  they  relate  to  the  arts 
and  manufactures  of  this  country,  and,  when  necessary,  to  afford  facilities  to  the  Inventor  by  patent  right 
or  purchase,  which  are  now  unattainable. 

2nd.— The  management  will  afford  every  information  as  to  British  and  Foreign  chymical  processes,  and 
British  and  Foreign  Formula:,  to  parties  who  have  no  direct  means  of  acquiring  such  knowledge,  or  who 
may  desire  to  be  speedily  acquainted  with  the  results  of  proper  scientific  investigation. 

3rd.— The  negotiation  and  sale  of  Chymical  and  Medical  Practices.  The  negotiation  of  Partnerships,  and  the 
sale,  transfer,  and  valuation  of  every  description  of  property  relating  to  the  professions. 

4th  —A  complete  register  is  kept  of  the  names  and  qualifications  of  Curators,  Assistants,  &c.,  of  ascertained 
character  and  capability  in  either  professions,  desirous  of  obtaining  appointments  suitable  to  their  preten¬ 
sions.  This  Register  is  at  all  times  open  for  inspection,  and  no  charge  whatever  is  made  to  Principals  who 
obtain  their  Assistants  through  this  Office. 

5th. — Advantageous  situations  selected  for  articled  pupils  or  apprentices,  and  all  business  relative  thereto 
adjusted. 

6th. — Assays  and  analyses  furnished. 

7th.— Pure  chymicala,  drugs,  laboratory  apparatus,  &c.,  procured  by  a  short  nojtice,  and  furnished  upon  the 
most  advantageous  terms.  Perfect  models,  made  from  drawings,  and  scale  for  any  scientific  operations. 

SCALE  OF  FEES  AND  COMMISSION  CHARGES. 

A  fee  of  Five  Shillings  is  required  for  entering  upon  the  Office  Registry,  according  to  their  respective  classes 
a  succinct  description*  of  the  qualifications  of  parties  requiring  appointments,— the  proposals,  terms,  and  advan¬ 
tages  ottered  by  Medical  and  Chymical  Practitioners  requiring  articled  pupils,  or  apprentices,— for  the  insertion  of 
all  requisite  information  connected  with  tbe  sale  or  transfer  of  Practices  and  Businesses, — the  procuration  of  the 
same,— instructions  for  the  negotiation  of  Partnerships,  &c,,  including  correspondence,  postage,  and  all  expenses 
until  a  suitable  presentation  be  obtained.  F  ' 

obtafne^btiS^he^eXm  Up0“  **  °f  0n<3  *eart  Salary’  for  aay  appointment 

A  commission  of  owr"  ?har,ged  UP01‘  a11  P«*“iums  received  with  pupils  and  apprentices  so  procured. 

Business^'or'partnersliijf arrange!  tbrou^lfthis^ Agency °f  pB"Wmo,M*  Gained  any  Practice, 

&c.,A&c"neLXivne  of  tLelling  expen^bar8ed  the  of  the  Valuation  of  Stock,  Fixtures,  Apparatus, 

r e n ffirimr  s John furn  ishfd ;  and  all  other  business  relating  to  the  Chymical  and  Medical  Professions 
^  < '  ...to,  ention  as  cannot  be  defined,  transacted  upon  terms  subject  to  agreement. 

narcels  &c  lath!v  Agency  have  the  privilege  of  using  the  Offices  for  the  reception  of  their  letters 

dat^*in  character  whf ,  a°  the  .yemence  of  Subscribers  will  be  at  all  times  observed,  and  every  accomme- 
its  assistance.  U  h  Agency  Wl11  be  readlly  afforded  to  those  parties  who  may  desire  to  avail  themselves  of 

be  received^u9nfoss1'it'I^^u;c(^panied^withl^atis1;!mtnr  'V  ?.ituat.io?  connected  with  either  of  the  Professions  will 
responsibility  involved  in  the Xointm™^  °„  fcharac‘er  and  capability  adequate  to  the 

he  filled  up  by  candidates.  The  observance*^  this  ™i»  Secretary  jff 11  furnish  prepared  Forms  of  Application  to 
establish  that  confidence  so  essential  to  a  nroDer  neo-otiation0  V  ManaS®ment  rigidly  adheres,  will  go  far  to 

of  the  business  under  consideration.  P  p  °  D’  and  teud  to  a  more  speedy  and  satisfactory  conclusion 

,  .  .  .  E*  WII1TLING,  Secretary. 

Any  unnecessary  exposition  of  names  or  circumstances  will  be  carefully  avoided,  until  the  period  arrives  when 
such  a  mutual  acquaintance  would  be  requisite  to  a  final  adjustment  of  the  negotiation? 
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(HLARKE’S  CABINET  SERIES  of  NEW 
and  POPULAR  WORKS. 

1.  TIGHE’S  PSYCHE,  or  the  Legend  of  Love.  Is. 

2.  HEBER’S  PALESTINE,  and  other  Poems.  Is. 

3.  LONGFELLOW’S  VOICES  of  the  NIGHT,  and 
other  Poems.  Is. 

4.  HEMANS’  DOMESTIC  AFFECTIONS,  and  other 
Poems.  Is. 

5.  BYRON’S  GIAOUR,  and  BRIDE  of  ABYDOS.  Is. 

6.  STRIFE  and  PEACE.  By  Miss  Bremer.  Is  6d. 

7.  HOFFMAN’S  VIGIL  of  FAITH ,  and  other  Poems. Is. 

8.  The  H - FAMILY.  By  Miss  Bremer.  2s. 

9.  The  HELICON  of  LOVE.  Is. 

10.  The  PRESIDENT’S  DAUGHTERS.  By  Miss 
Bremer.  2s. 

11.  DANA’S  BUCCANEER,  and  other  Poems.  Is. 

12.  The  ENGLISH  MAIDEN,  her  Moral  and  Domestic 
Duties.  2s. 

13.  HERRICK’S  HESPERIDES,  and  other  Poems.  2 
vols.  4s. 

14.  EMERSON’S  NATURE,  an  Essay;  and  LECTURES 
on  the  TIMES.  Is. 

15.  BROWNE’S  BRITANNIA’S  PASTORALS.  2s. 

16.  HYPERION,  a  Romance.  By  Professor  Long¬ 
fellow.  2s. 

17.  FOSTER’S  DUTIES  of  the  MARRIED  STATE.  Is. 

18.  The  NEIGH  HOURS.  By  Miss  Bremer.  2  vols.  4s. 

19.  The  BONDMAID.  By  Miss  Bremer.  Is. 

20.  SOTHEBY’S  OBERON,  a  Poem.  2s. 

21.  SENSE  and  SENSIBILITY.  By  Miss  Austen.  2 
vols.  3s  6d. 

22.  COLERIDGE’S  ANCIENT  MARINER,  and  ether 
Poems.  Is. 

23.  ADAMS’  FLOWERS  ;  their  Moral,  Language,  and 
Poetry.  2s. 

24.  BRYANT’S  FOUNTAIN,  and  other  Poems.  2s. 

25.  The  HOME.  By  Miss  Bremer.  2  vols.  4s. 

26.  CARPENTER’S  SONGS  and  BALLADS.  Is  6d. 

27.  The  TWINS,  and  other  Tales.  By  Miss  Bremer.  2s. 

28.  The  POETRY  of  WOMAN.  2s. 

29.  NINA.  By  Miss  Bremer.  2  vols.  4s. 

30.  WHITTIER’S  BALLADS  and  POEMS.  Is  6d. 

31.  EMERSON’S  ORATIONS,  LECTURES,  and  AD¬ 
DRESSES.  Is. 

32.  CAREW’S  POETICAL  WORKS.  2s. 

33.  The  AMBER  WITCH;  the  most  interesting  Trial 
for  Witchcraft  yet  known.  2s. 

34.  PRIDE  and  PREJUDICE.  By  Miss  Austen.  2vols. 
3s  6d. 

35.  POEMS.  By  Frances  Ann  Butler.  Is. 

36.  EMERSON’S  ESSAYS.  2s. 

37.  SMALL’S  HIGHLANDERS,  and  other  Poems.  2s 

38.  The  CITY  of  the  SULTAN.  By  Miss  Pardoe.  3 
vols.  6s. 

39.  The  MOSAIC  WORKERS,  a  Tale.  Is  6.1. 

44.  FEMALE  INFLUENCE.  By  the  Rev.  Henry  Ed¬ 
wards,  D.D. 

41.  DIRDIN’S  SEA  SONGS.  Is  6d. 

42.  ALFRED  the  GREAT,  his  Life  and  Reign.  2s. 

43.  UNDINE,  from  the  German.  Is. 

44.  The  ROSE  of  TISLETON.  By  Emilie  Carton.  2 
vols.  4s. 

45.  The  COUNTESS  FAUSTINA.  By  Ida  Countess 
Hahn-Hahn.  2s, 
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DR.  JAMES’S  POWDER. 

HTHE  pre-eminence  of  this  celebrated  Medi- 
x  cine  and  its  unrivalled  success  as  a  febrifuge,  for 
upwards  of  ninety  years,  has  given  rise  to  imitators 
who  rely  on  the  Antimonial  Powder  of  the  Pharmaco¬ 
poeia  of  the  College  of  Physicians.  One  imitator,  after 
admitting  that  Dr  James’s  Powder  may  be  given  in 
doses  of  fifteen  grains,  boldly  asserts  tbe  identity  of  his 
preparation  with  the  original.  Now,  if  they  are  iden¬ 
tical,  the  dose  ought  to  be  identical ;  but  fearful  of  the 
consequences  that  might  ensue  if  given  in  similar 
doses,  he  virtually  admits  the  fallacy  of  his  assertion, 
and  tbe  imposition  he  practises  on  the  credulity  of  others, 
by  advising  his  preparation  to  be  given  in  doses  of  six 
grains,  which  is  the  extreme  dose  of  the  Antimonial 
Powder. 

A  most  elaborate  analysis  of  the  two  medicines  was 
published  in  the  Philosophical  Transactions,  from  which 
it  was  confidently  assumed  that  they  were  the  same,  hut 
in  a  subsequent  edition  the  College  fairly  and  frankly 
confessed  that  the  Antimonial  Powder  *■  was  neither  so 
mild  nor  so  certain  in  its  operation  as  Dr.  James’s,  and 
that  it  could  not  he  administered  with  safety  in  similar 
doses.  That  James’s  Powder  may  be  given  in  as  large 
a  dose  as  sixteen  grains,  yet  few  practitioners  will 
prescribe  the  Antimonial  Powder  in  a  dose  larger  than 
six  grains,”  and  when  health  and  life  are  at  stake,  ns 
one  surely  will  sacrifice  to  any  substitute,  the  long  ap¬ 
proved  efficacy,  safety,  and  certainty  of  the  Original 
Medicine,  which  generally  cuts  short  the  duration  of  the 
complaint. 

Dr.  James’s  Powder  is  prescribed  by  all  Physicians  as 
commonly  as  any  drug,  whose  qualities  are  the  most 
easily  ascertained,  so  perfectly  lias  its  utility  and  cer¬ 
tainty  of  effect  been  recognised  by  the  Profession.  The 
Powder  continues  to  be  prepared  by  Messrs.  Newbery, 
lrom  the  only  copy  of  the  process  toft  by  Dr.  James,  in 
his  own  hand  writing,  which  was  deposited  with  their 
Grandfather  in  1746,  as  joint  Proprietor,  and  is  sold  by 
them  in  Packets,  2s  9,1,  and  24s,  at  45.  St.  Paul’s 
Church-yard  ;  J.  Sanger,  150,  Oxford  street,  and  their 
Agents  in  most  Country  Towns. 

The  Genuine  is  distinguished  by  having  the  name 
“  F.  Newbery”  engraved  in  the  Government  Stamp. 
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A  SYSTEM  OF  MATERIA  MEDICA. 

By  the  celebrated  Dr.  J.  F.  Sobernheim. 

Translated  for  the  Medical  Times  by  SIGISMUND 
SUTRO,  M.D. 


tore  narcotics  ( continued ). 

Opium.  —  Meconium.  —  Mohnsaft  in  German ; 
opium  in  French.  Physiography — mother  plant : 
papaver  somniferum,  annual.  Sexual  system : 
Polyandria  Monogynia.  Natural  order :  Papa- 
veracere.  Blooming  season  :  June  and  July. 
Maturity  of  the  seed  :  August  and  September. 
Native  country  :  the  East,  particularly  Egypt  and 
Asia  Minor.  Phytography  :  root  erect,  simple  or 
ramified.  Stalk :  measuring  from  two  to  four 
feet,  erect,  ramified,  not  hairy,  having  many 
blossoms,  milk-white.  Leaves  :  large,  sessile, 
alternately  concave,  dentated,  sea-green  colour 
above,  mould-green  below ;  the  lower  leaves  fixed 
to  oblong  stalks ;  the  upper  surround  the  stalk, 
and  are  heart-shaped.  Blossoms:  simple,  with 
long  stalks.  Peduncles  :  hairy.  Calyx  :  double. 
Leaves  of  the  calyx :  deeply  concave,  deciduous. 
Corolla  :  quadruple  (with  four  leaves)  ;  leaves  of 
the  corolla  wider  than  long,  almost  wedge-shaped 
towards  the  base.  Stamina :  very  numerous. 
Style :  absent.  Stigma  :  almost  lid-sliaped,  with 
ten  to  fifteen  radii.  Fruit :  an  urn-shaped,  uni- 
loculated  capsule,  containing  many  seeds  (Linnaeus 
counted  32,000  in  one  plant),  crowned  with  the 
concave  stigma.  Seed :  black  or  white.  There  are 
two  varieties — (a)  black  poppy,  larger  in  all  parts ; 
leaves  of  the  flower  purple.  Fruit :  a  globular 
capsule,  opening  under  the  stigma  by  several  holes. 
Seed  :  of  a  bluish  black  colour  ;  (b)  white  poppy 
{papaver  officinale,  Gmelin)  ;  leaves  of  the  flower 
of  a  dirty  milk-white  colour,  and  of  a  blue  colour 
towards  the  base.  Fruit:  an  oval  capsule,  not 
opening  itself,  the  holes  below  the  stigma  being 
obliterated.  Seed :  of  a  dirty  white  colour.  Pre¬ 
paration  of  opium  :  By  slitting  the  unripe  seed- 
capsules,  and  gathering  the  milk-juice  which  flows 
from  the  incisions  {opium  in  lacrymis,  rarely  to  be 
found  in  this  country),  chiefly  by  squeezing  and 
boiling  the  unripe  capsules,  and  then  inspissating 
the  obtained  liquid  by  the  sun  or  fire.  Teixier  of 
Constantinople  gives,  as  an  eye-witness,  the  fol¬ 
lowing  report  on  the  preparation  of  opium  in  Asia 
Minor  : — Three  days  after  the  blossoms  have  fallen 
the  poppy -heads  are  split  horizontally,  but  the  in¬ 
cisions  are  only  made  superficially,  and  not  into  the 
compartments  of  the  capsules.  Out  of  the  incisions 
a  white  mass  immediately  flows,  in  the  form  of 
tears.  In  this  state  the  opium-field  is  left  a  day 
and  a  night.  On  the  following  morning  the  opium 
deposited  round  the  poppy-heads  is  collected  with 
a  broad  knife,  and  found  to  possess  already  a  brown 
colour,  darkening  more  and  more  in  proportion  as 
it  dries.  One  poppy-head  furnishes  a  few  grains 
of  opium.  The  first  adulteration  is  effected  by  the 
planters  themselves,  who,  in  collecting  the  opium 
from  the  poppy-heads,  purposely  rase  off  part  of 
the  skin  with  it,  to  increase  the  weight,  by  which 
means  at  least  5  per  cent,  of  foreign  substance  is 
admixed  with  the  opium.  Of  a  gelatinous,  gluti¬ 
nous,  and  grit-like  appearance,  the  opium  is  now 
pressed  into  small  low  vessels,  and  squeezed,  after¬ 
wards  wrapped  into  dry  leaves,  and  thus  exported. 
(Behr end’s  Repertorium  der  Medic.  Chirurg. 
Journal  des  Auslandes.)  In  general  two  sorts  of 
opium  are  distinguished — (a)  the  exotic  or  oriental 
(op.  orientate).  This,  again,  is  divided  into  five 
different  species  — (1)  the  Constantinopolitan,  the 
best  (also  acknowledged  as  such  by  Gregory  and 
Marson),  but  which  is  the  dearest  sort,  and  rarely 
exported,  because  it  is  generally  consumed  in 
Turkey  itself ;  it  contains  the  greatest  quantity  of 
morphia ;  according  to  Merck’s  analysis,  15  per 
cent,  of  pure  morphia,  with  scarcely  a  trace  of 
codeine.  It  is  brought  to  London,  Hamburgh, 
and  Rotterdam,  in  leaden  chests,  weighing  from 
100  to  120  pounds,  and  in  the  form  of  cakes  of 
half  a  pound  to  a  pound  and  a  half  each,  strongly 
enveloped  with  dock-seeds.  It  is  generally  of  soft 
consistence,  of  a  red-brown  colour  without,  almost 
gold-yellow  within,  of  a  strong  opium  smell,  and  of 
very  bitter  taste.  Dr.  Smittan,  of  Bombay,  dis¬ 
tinguishes  another  variety  from  this  sort  (which  is 
there  designated  as  Turkey  opium,  op.  Turcicum), 


found  in  much  smaller  masses,  weighing  from  four¬ 
teen  drachms  to  four  ounces,  hard,  dry,  and  brown 
•without,  dark-reddish  on  the  cut  surface,  contain¬ 
ing  more  morphia  than  the  former  variety,  and 
brought  into  the  English  market  as  the  proper  Con¬ 
stantinopolitan  opium  (the  former  variety  being 
named  Turkish  opium).  According  to  Martius, 
the  name  of  Constantinopolitan  opium  only  refers 
to  the  place  of  export,  and  not  to  the  original  cul¬ 
ture  of  the  opium,  because  European  Turkey  pro¬ 
duces  no  opium ;  he  does  not  consider,  therefore, 
this  sort  of  opium  (originally  cultivated  in  Anatolia) 
as  a  proper  variety.  According  to  Oiedner,  this 
“variety”  is  Symrna  opium,  with  the  mere  dis¬ 
tinction  that  the  finest  pieces  are  sent  to  Constan¬ 
tinople,  and  sold  as  Constantinople  opium.  (2)  The 
Smyrna  opium ,  brought  into  Germany  chiefly 
through  Trieste,  has  a  quantity  of  seeds  admixed 
in  the  interior,  is  of  a  yellowish  brown  colour,  and 
of  strong  smell.  This  sort  is  sold  in  roundish  lumps 
of  about  a  pound  and  a  half,  wrapped  in  poppy- 
leaves,  and  strewed  with  dock-seed  {Rumex  orien- 
talis),  according  to  Martius,  containing  13  per  cent, 
of  pure  morphia.  Merck  mentions  four  others,  but 
bad  varieties  of  Smyrna  opium,  furnishing  much 
less  morphia.  (3)  Egyptian  opium  (opium  The- 
baicum),  rarely  brought  into  European  commerce; 
according  to  Smyttan,  shell-like  on  the  fractured 
surfaces,  shining  like  wax,  semi-transparent,  in 
thin  yellow  splinters,  enveloped  in  poppy-leaves  ; 
it  comprises  four  sorts,  which  furnish  all  about 
6  to  7  per  cent,  of  morphia.  (4)  The  East  Indian 
opium,  of  two  sorts,  one  from  Bengal,  and  the 
other  from  Malwar  ;  likewise  rare,  of  a  dark  red 
colour,  similar  to  the  aloes  soccotrina.  Smyttan 
obtained  from  3  to  5  per  cent,  of  morphia  from  this 
sort.  According  to  Thomson,  the  Turkey  opium 
contains  even  three  times  as  much  opium  as  the 
best  East  Indian.  (5)  Persia7i  opium,  now  ex¬ 
tremely  rare  ;  Guibourt  considers  it  as  one  of  the 
better  sorts,  but  Smyttan  regards  it  as  very  bad. 
Merck  could  not  obtain  more  than  1  per  cent,  of 
morphia  from  it.  (b)  Native  opium  ( op.  indi- 
genum ),  chiefly  obtained  from  the  blue  poppy 
by  slitting  the  unripe  seed  capsules.  That  obtained 
by  Cerutti  had  a  strong  smell  of  poppy,  a  bitter 
taste,  a  solid  and  brittle  consistence,  but  did  not 
become  soft  or  elastic  between  the  fingers,  like  the 
oriental.  That  prepared  by  Heumann,  of  Baireuth, 
in  1843,  shared  all  the  physical  properties  of  the 
best  oriental  opium.  Caventou  found  eight  grains 
of  morphia  in  thirty-six  ounces  of  this  opium ; 
Merck,  eighteen  grains  in  thirty -two  ounces ;  ac¬ 
cording  to  Heumann,  the  quantity  of  morphia 
amounted  to  6‘74  per  cent.  The  latter  chemist 
and  Blitz  also  obtained  narcotine  (2*7  grains)  ; 
Pelletier  and  others,  kodeine,  but  no  narcotine.  As 
regards  the  therapeutical  effects  of  native  opium, 
they  are  said  to  be  equal  to  those  of  the  exotic,  by 
Dronsart,  and  to  have  even  this  preference,  that 
they  do  not  stupify  the  sensorium,  and  they  cause 
a  more  quiet  sleep.  The  observations  of  German 
physicians  (Hufeland,  Wolff)  agree  with  the  latter 
assertion.  Physical  properties  of  opium  :  Thick, 
opaque,  of  an  extract  consistence,  rather  shining  at 
the  fracture,  softening  between  the  fingers,  neither 
completely  soluble  in  water  nor  in  alcohol  or 
vinegar  (most  soluble  in  watery  alcohol,  lor  in¬ 
stance,  in  Malaga  wine).  Colour-,  red-brown, 
leaving  a  light  brow  streak  on  the  paper,  com¬ 
municating  to  the  frothy  saliva  a  greenish  colour 
while  being  masticated  ;  the  powder,  light  brown. 
Smell:  nauseous,  stupifying.  Taste:  bitter,  and 
afterwards  hot.  Constituents  (according  to  Pelle¬ 
tier,  Robiquet,  and  Couerbe — (1)  Volatile,  odori¬ 
ferous  substance,  communicated  to  the  water  in 
which  opium  is  digested.  (2)  Morphia  (from 
Morpheus,  the  god  of  sleep)  :  an  alkaloid,  disco¬ 
vered  simultaneously  by  Serturner  and  Seguin,  in 
1804,  but  only  obtained  pure  in  181G  by  Serturner. 
(3)  Kodeine  (from  kuIuu,  poppy-head)  :  an  alka¬ 
loid,  discovered  in  1832  by  Robiquet,  crystallising 
in  colourless,  slender  needles,  inodorous,  almost 
tasteless,  little  soluble  in  water,  more  soluble  in 
alcohol  and  in  ether,  of  alkaline  reaction,  forming, 
with  acids,  neutral,  bitter  salts,  easily  soluble,  and 
readily  precipitated  by  infusion  of  gall-nuts. 
Nitrate  and  muriate  of  kodeine  are  most  easily 
prepared ;  kodeine  is  essentially  distinguished  from 
morphia,  inasmuch  as  it  neither  communicates  a 


blue  colour  to  the  salts  of  oxide  of  iron,  nor  is  it 
reddened  by  nitric  acid ;  composed,  according  to 
Regnault,  of  C35,  II40,  N2,  05;  according  to 
Runkel’s  experiments  on  animals,  it  produces  no 
paralysis  (like  morphia),  but  causes  convulsions 
of  the  extremities ;  thus  it  excites  the  motor 
organs  (instead  of  paralysing  them),  by  affect¬ 
ing  the  cerebellum  and  medulla  oblongata  ; 
it  further  increases  the  functions  of  the  heart 
and  lungs,  and  produces  an  inflammatory  ir¬ 
ritation  of  the  part  with  which  it  is  brought 
into  contact.  It  is  also  absorbed  into  the 
blood.  According  to  Barbier,  it  operates  much 
less  on  the  brain  and  spinal  marrow  than  on 
the  abdominal  .plexus,  and  particularly  on  the 
epigastric  region ;  it  was  found  by  him  very  effica¬ 
cious  against  neuroses  of  the  ganglionic  system. 
In  the  dose  of  one  to  two  grains,  it  is  said  to 
occasion  quiet  sleep,  without  exciting  or  heating 
the  vascular  system ;  causes  no  obstruction,  nor 
any  digestive  disturbance.  According  to  Magen- 
die,  it  is  peculiarly  distinguished  as  an  anodyne 
and  soporific  (one  grain  operating  like  half  a  grain 
of  morphia),  producing  quiet  sleep,  without  any 
stupefaction  or  giddiness  of  the  head  on  the  day 
following.  This  is  also  confirmed  by  Martin- 
Solon;  but  it  easily  deranges  digestion  (according 
to  the  latter),  operating  as  an  emetic  in  the  dose 
of  two  grains.  He  used  it  with  success  against 
neuralgia  of  the  face  and  ischiatica.  4.  Thebaine 
(paramorphine  of  Pelletier),  an  alkaloid,  dis¬ 
covered  by  Pelletier  and  Couerbe,  in  1835,  crystal- 
lisable  (out  of  the  ethereal  solution,  in  separate, 
prismatic,  brilliant  crystals ;  out  of  the  alcoholic 
solution,  in  cylindrical  conglomerations,  similar 
to  grape-sugar)  ;  of  a  hot,  astringent  taste ; 
scarcely  soluble  in  water;  easily  soluble  in  alco¬ 
hol,  ether,  and  dilute  acids,  and  forming  crystal- 
lisable  salts  with  the  latter  ;  precipitated  from 
the  solution  by  alkalies;  not  rendered  blue  by 
salts  of  oxide  of  iron,  nor  reddened  by  nitric  acid, 
alone,  but  coloured  blood-red,  if  sulphuric  acid 
be  likewise  added,  and  by  this  property  it  is  dis¬ 
tinguished  from  morphia  and  kodeine  ;  of  a  strong 
alkaline  re-action.  Composed,  according  to 
Couerbe,  of  C25,  H27,  N-2,  O4.  It  has  not  yet 
been  tested  therapeutically,  but  it  is  said  by 
Magendie  to  operate  like  strychnia.  5.  Narcotine, 
Opian,  Derosne’s  salt ;  a  sub-alkaloid,  discovered 
by  Derosne,  in  1803 ;  crystallises  in  colourless, 
fascicular,  straight,  rhomboidal  columns,  shining 
like  mother-of-pearl,  and  in  flat  needles,  hardly 
soluble  in  pure,  but  easily  so  in  acidulated  water, 
as  also  in  alcohol,  ether,  concentrated  acids,  fat 
and  volatile  oils ;  coloured  blood-red  by  a  mix¬ 
ture  of  sulphuric  and  nitric  acids  (Couerbe)  ;  dis¬ 
plays  no  alkaline  reaction ;  forming,  with  the 
stronger  acids,  imperfectly  neutralised  salts  of  an 
acid  re- action  and  bitter  taste,  precipitated  by 
alkalies  and  infusion  of  gall-nuts.  Composed, 
according  to  Liebig,  of  C4S,  ITis,  N2,  Ot>.  In¬ 
efficacious,  according  to  Orfila,  both  in  substance, 
and  dissolved  in  nitric  and  sulphuric  acids,  even 
when  administered  in  large  doses  ;  but,  when  dis¬ 
solved  in  oil,  thirty  grains  are  capable  of  killing  a 
dog.  Very  lately,  Liebig  and  Wohler  obtained,  by 
the  oxydation  of  narcotine,  a  peculiar  crystallisa- 
ble  acid,  named  opianic  acid,  forming  very  fine, 
silky  prisms,  of  a  weak  acid-bitter  taste,  soluble 
in  hot  water  and  alcohol,  of  acid  reaction,  form¬ 
ing  soluble  salts  with  bases,  and  appearing  devoid 
of  azote.  6.  Narceine,  a  sub-alkaloid,  discovered 
by  Pelletier,  in  1832,  crystallises  in  very  fine 
needles,  which  appear  through  the  microscope  as 
four-sided  prisms,  colourless  and  inodorous,  of  a 
weekly  bitter  and  afterwards  a  metallic  taste ; 
hardly  soluble  in  water,  insoluble  in  ether,  soluble 
in  alcohol  and  dilute  acids ;  the  solution  exhi¬ 
biting  neither  alkaline  nor  acid  re-action  ;  form¬ 
ing  combinations  with  acids,  of  a  blue  appearance, 
which  contain  much  water.  Composed,  accord¬ 
ing  to  Couerbe,  of  Cm,  H20,  Ni,  Os.  (7)  Pseudo¬ 
morphia,  a  peculiar  crystalline  substance,  disco¬ 
vered  by  Pelletier,  in  1835  (but  not  invariably 
found  in  every  sort  of  opium)  ;  neither  volatile  nor 
perfectly  fusible ;  obtained  its  name  through  its 
property  of  rendering  the  solutions  of  the  salts  of 
oxide  of  iron  blue,  and  of  being  reddened  by 
nitric  acid  (like  morphia),  very  slightly  soluble  in 
water,  alcohol,  and  ether,  but  abundantly  soluble 
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in  caustic  potash  and  soda,  also  in  acetic  acid. 
Composed  of  C51,  H36,  Na,  O14.  (8)  Meconine, 

discovered  by  Dublant  and  Couerbe,  in  1832;  a 
peculiar  substance,  crystallises  in  white  six-sided 
prisms,  inodorous,  tasteless  at  first,  afterwards 
considerably  hot,  of  neither  acid  nor  alkaline  re¬ 
action,  scarcely  soluble  in  water  (more  easily  in 
boiling  water),  soluble  in  alcohol,  ether,  ethereal 
oils,  and  watery  alkalies,  but  insoluble  in  ammo¬ 
nia.  Composed,  according  to  Regnault  and 
Couerbe,  of  C62-07,  Hs-33,  033-60.  (9)  Meconic 

acid,  discovered  by  Serturner,  in  1805,  crystallising 
in  beautiful  white,  transparent,  mica-like  scales,  in¬ 
odorous;  taste,  acid  and  cooling  at  first,  bitter 
afterwards;  of  acid  re-action;  soluble  in  water 
(in  four  parts  of  boiling  water,  but,  on  cooling,  the 
acid  crystallises  again),  and  alcohol ;  forming 
with  bases  neutral  salts  ( meconates ),  easily  crystal- 
lisable,  generally  difficult  of  solution ;  colours  the 
salts  of  oxide  of  iron  blood-red.  Composed,  ac¬ 
cording  to  Liebig’s  latest  analysis,  of  C14,  Hs,  O14. 
Inefficacious,  according  to  Vogel,  Sommering,  &c., 
even  in  the  dose  of  ten  grains.  The  following 
acids  were  obtained  from  meconic  acid  by  apply¬ 
ing  heat: — (a)  Pyromeconic  acid,  crystallising  in 
needles  or  tables;  of  a  pungent,  acid,  and  after¬ 
wards  bitter  taste;  easily  soluble  in  water  and 
alcohol;  reddening  the  salts  of  oxide  of  iron; 
composed,  according  to  Robiquet,  of  C10,  H6, 
O5.  (b)  Parameconic  acid,  discovered  in  1833„by 
Robiquet,  and  considered  as  isomeric  with  meco¬ 
nic  acid.  This  isomerism  was,  however,  disputed 
by  Liebig,  who  therefore  called  it  metameconic 
acid;  Berzelius  called  it  comenic  acid-acidum 
cornenicum  ;  crystallising  in  a  granular  shape,  of  a 
yellowish  colour;  of  acid  re-action;  difficult  of 
solution,  forming  easily  crystallisable  salts  with 
bases;  composed,  according  to  Liebig,  of  C10, 
Hs,  Oc.  (c)  Melameconic  acid,  discovered  by 
Winckler,  identical  with  the  meta-  (more  justly 
mela-)  gallic  acid.  In  analysing  the  opium  which 
comes  directly  from  Bengal,  Merck  discovered  a 
peculiar  substance  (not  found  in  the  spirituous 
extract  of  the  native  poppy),  and  called  it  por. 
phyroxin,  by  reason  of  its  being  coloured  purple  or 
rose,  when  boiled  in  diluted  nitric,  muriatic  or  sul¬ 
phuric,  acid ;  it  crystallises  in  fine  brilliant 
needles,  is  neutral,  and  easily  soluble  in  alcohol, 
ether,  and  diluted  acids.  (10)  Oleaginous  acid, 
according  to  Couerbe,  identical  with  humic  acid. 
(11)  Brown  acid  with  extractive  matter.  (12) 
Resin  of  opium,  of  a  brown  colour,  inodorous 
and  tasteless,  insoluble  in  ether,  soluble  in  alco¬ 
hol  and  alkalies.  (13)  Caoutchouc.  (14)  Bas- 
sorine  and  yum. 

Mode  of  Operation. — (1)  Its  effect  is  powerful, 
in  whatever  way  it  may  be  introduced  into  the 
organism  ;  but  is  most  intense  if  immediately  car- 
ried  into  the  circulating  fluid.  (2)  As  regards 
rapidity  and  mortality  of  effect,  the  application  of 
opium  to  bare  wounds  stands  next.  (3)  Intro¬ 
duced  into  the  rectum,  it  has  a  stronger  effect 
than  if  carried  first  into  the  stomach.  According 
to  Dupuytren,  from  five  to  six  drops  of  tincture 
of  opium,  used  in  the  form  of  a  clyster,  render 
more  benefit  in  delirium  tremens  (delirium  of 
drunkards),  than  thrice  the  quantity  administered 
by  the  mouth.  In  one  case,  a  clyster  of  twelve 
drops  of  the  same  tincture  caused  poisoning  with 
fatal  results  within  two  hours.  (4)  By  careless 
application  to  the  blistered  skin,  it  may  be  im¬ 
bibed  into  the  current  of  blood,  and  produce  dan¬ 
gerous  narcosis,  as  is  proved  by  several  cases; 
even  applied  to  the  whole  parts  of  the  skin,  it 
may  create  narcotic  phenomena  .  Hufeland  saw 
all  the  symptoms  of  narcotic  poisoning  arise  from 
a  piece  of  opium  which  was  kept  for  some  time  in 
the  hand  on  a  hot  day.  (5)  The  general  effect  of 
opium  only  ensues  after  being  communicated  to 
the  circulating  blood,  which,  after  being  narco¬ 
tised  itself,  narcotises  on  its  part  the  central  ner¬ 
vous  organs,  as  the  brain  and  spinal  marrow. 

I'  on  tana  has  already  observed  that,  from  300 
experiments  exhibited  on  frogs,  he  proved  that 
the  circulation  is  the  only  passage  by  which 
opium  exercises  its  poisoning  effects.  T.  Muller's 
experiments  are  still  more  decisive  on  this  point 
for  they  show  that  the  symptoms  of  narcosis  are 
not  produced  by  nervous  conduction  (as  is  pre- 
tended  by  Vogt,  Addison,  Chiistison,  &c.),  inas¬ 


much  as  the  narcotic  effect  of  opium  neither  pro¬ 
ceeds  from  the  nervous  centres  to  the  different 
ramifications,  nor  from  these  to  the  brain,  but 
rests  entirely  confined  to  the  place  of  narco¬ 
tism.  Convulsions  are  only  produced  when  the 
narcotised  blood  acts  upon  the  brain  and  spinal 
marrow,  by  the  latter  reflecting  towards  the 
nerves.  (6)  It  acts  specifically  on  the  brain  and 
the  nerves  arising  from  it.  Thus,  the  immediate 
symptoms  of  complete  narcosis,  produced  by  the 
violent  rushing  of  the  narcotised  blood  towards 
the  head,  are  :  heaviness  and  stupefaction  of  the 
head,  giddiness,  vertigo,  alienation  of  the  senses, 
a  state  of  drunkenness,  coma,  unconsciousness, 
insensibility,  paralysis  of  the  motor  organs,  and 
convulsions.  According  to  Flourens’  experiments, 
it  particularly  affects  the  large  lobes  of  the  brain. 
(7)  It  diminishes  the  sensitive  function  of  the 
nervous  system,  chiefly  performed  by  the  brain, 
and  subsequently  the  peripheric  nervous  ramifica¬ 
tions,  destined  for  reception  and  conduction  of 
sensations,  exhibit  a  diminished  susceptibility  and 
sensibility.  The  immediate  effect  is  depression 
of  the  morbidly  excited  nervosity,  displayed 
by  a  peculiar  alienation,  heightened  sensibility 
(pain),  abnormal  motions  (spasms),  and  by 
mental  exaltation  (sleeplessness,  state  of  excite¬ 
ment).  This  effect  is  shown  in  the  purest  and 
strongest  light  within  the  brain  and  senses.  Thus, 
the  anodyne,  antispasmodic,  soporific,  and  calm¬ 
ing  powers  of  opium,  are  produced  solely  by  its 
effect  in  diminishing  and  lowering  the  sensitive 
nervous  functions.  T.  Muller  exposed  the  bare 
crural  nerve  of  a  frog,  for  some  time,  to  a  saturated 
solution  of  opium,  and  found  that  the  exposed 
part  lost  all  susceptibility  preserved  by  the  other 
parts.  This  explains  the  excellent  anodyne  and 
antispasmodic  power  of  opium,  even  when  locally 
applied,  for  it  regulates  and  removes  the  mor¬ 
bidly  increased  susceptibility,  exhibited  by  feelings 
of  pain  and  irregular  motions.  (3)  On  the  other 
hand,  it  heightens  the  vascular  motion  and  the  re¬ 
active  functions  of  the  nervous  system  (irrita¬ 
bility),  increasing  the  power  of  the  heart,  the 
vessels,  and  all  irritable  organs.  This  twofold 
effect  on  both  nervous  spheres  explains  the  cir¬ 
cumstance  why  opium  could,  at  the  same  time, 
be  considered  by  some  as  the  best  calmant  ( opium 
mehercle  sedat,  Sydenham),  and  by  others  as  an 
eminent  excitant  (opium  mehercle  ex citat,  Brown). 
In  smaller  doses  (from  a  quarter  to  half  grain) 
the  exciting  effect  is  more  prominent,  increasing 
all  the  organic  and  physical  functions  (causing 
more  active  muscular  contraction,  heightened 
vascular  and  pulmonary  function,  frequency  and 
moderate  fulness  of  the  pulse,  increased  animal 
temperature,  feeling  of  tightness  and  sprightliness 
in  the  mental  functions,  cheerfulness  of  the  mind). 
At  first  opium  strongly  irritates  the  organs  of 
circulation,  increasing  evaporation,  causing  or¬ 
gasm  and  congestion,  particularly  towards  the 
head,  rendering  the  pulse  harder,  fuller,  and  more 
frequent.  But,  as  soon  as  the  soporific  symptoms 
appear,  the  pulse  becomes  slower  and  unequal, 
the  reflux  of  the  venous  blood  from  the  upper 
region  is  stopped,  apoplectic  phenomena  appear, 
such  as  dark  red  colour  of  the  face,  blue  lips, 
strong  beating  of  the  temporal  and  carotid  arteries, 
swelling  of  the  jugular  veins.  (9)  Tt  depresses 
and  ultimately  destroys  the  irritability  of  the 
muscular  fibres.  Thus,  according  to  Siebold,  the 
exposed  beating  heart  of  a  rabbit  lost  instantly 
all  movement  and  irritability,  the  moment  that 
tincture  of  opium  was  injected.  When  Henry 
injected  some  tincture  of  opium  into  one  of  the 
cavities  of  the  heart,  still  strongly  pulsating,  it  im¬ 
mediately  ceased  beating.  Wilson  Philip  in¬ 
jected  some  infusion  of  opium  into  the  internal 
membrane  of  the  intestinal  canal,  and  peristaltic 
motion  stopped  forthwith.  (10)  It  diminishes 
and  arrests  all  the  secretions  and  excretions,  par¬ 
ticularly  that  of  the  intestines,  in  consequence  of 
its  relaxing  and  paralysing  effect  on  the  intestinal 
fibres,  and  on  the  eductory  passages  of  the  secret¬ 
ing  and  excreting  organs,  with  the  exception  of 
the  biliary  secretion  and  perspiration,  which  it 
particularly  promotes.  If  employed  for  some 
length  of  time,  it  disturbs  the  processes  of  diges¬ 
tion  and  assimilation,  causes  anorexia,  dyspepsia, 
and  ultimately  emaciation.  Peculiar  relation  >•  to 


the  brain,  cerebral  nerves,  and  sensual  organs. 
Symptoms  of  saturation:  heaviness,  drowsiness, 
dull  pressure  of  the  head,  vertigo,  hallucinations, 
somnolence.  Contraindications  :  active  inflam¬ 
mation  and  inflammatory  fever ;  sthenic  haemor¬ 
rhages  ;  plethora ;  hard,  full  pulse ;  hot  skin ; 
reddened  face;  diseases  of  the  heart;  great  weak¬ 
ness  of  digestion  ;  a  gastric,  bilious,  or  septic 
state ;  tendency  to  constipation.  Should  be  ad¬ 
ministered  with  great  caution  in  childhood,  because 
opium  easily  produces  congestion  towards  the 
head  (thus  favouring  the  formation  of  hydroce¬ 
phalus)  ;  it  suppresses  the  intestinal  secretions,  so 
necessary  for  the  proper  development  of  that  age, 
and  frequently  leaves  lasting  derangements  of  the 
nervous  organisation  behind,  which  is  so  frail  in 
the  early  periods  of  existence. 

Forms  of  diseases  in  which  opium  is  to  be  ad¬ 
ministered — (1)  Fevers  (a),  intermittent ,  when 
offering  a  nervous  character  (strong  shivering, 
great  anguish,  unusual  excitement,  followed  by 
exhaustion,  giddiness,  heaviness  of  the  head,  hal¬ 
lucinations  and  alienation  of  the  senses,  spasmodic 
and  convulsive  symptoms ;  pulse  small,  frequent, 
and  irregular,  skin  cool,  cold  extremities,  violent 
vomiting  and  purging).  In  such  cases,  it  is  either 
administered  in  large  doses  (from  one  to  three 
grains)  shortly  before  the  paroxysm,  or  a  little 
after  the  shivering  has  commenced  (four  to  six 
drops  of  tincture  every  hour,  with  camomile-tea), 
or  in  the  intermission  (a  quarter  of  a  grain  of 
opium  with  two  grains  of  quinine  every  tliree 
hours) ;  if  the  disease  be  combined  with  apoplectic 
phenomena,  venesection  is  to  precede  it ;  if  with 
gastric  symptoms,  an  emetic.  Graefe  and  Luders 
recommend  opium  (a  quarter  of  a  grain)  with 
quinine  (two  grains)  against  the  dangerous  shiver¬ 
ing,  subsequent  to  deep  traumatic  lesions,  un¬ 
doubtedly  caused  by  the  reflex  action  of  the  spinal 
marrow.  Malgaigne  also  uses  opium  with  the 
greatest  success,  after  serious  operations,  to  pre¬ 
vent  fatal  traumatic  inflammations.  He  admi¬ 
nisters  from  six  to  ten  grains  of  opium  during  the 
day,  and  continues  it  as  long  as  inflammation  is  to 
be  feared.  By  this  method  he  asserts  to  have  pre¬ 
vented  fever,  local  inflammation,  and  even  pain, 
(b)  Typhus  fever,  with  great  excitability  (exhaust¬ 
ing  discharges,  great  excitement  and  sensitiveness, 
loquacious  delirium,  continual  sleeplessness,  pulse 
small,  spasmodically  contracted,  skin  dry,  extre¬ 
mities  cold),  in  small,  repeated  doses,  in  the  form 
of  Dover's  powder,  with  ammon.  carbon,  pyro- 
oleos.,  to  encourage  the  crisis  of  the  skin,  but  with 
great  caution.  In  those  forms  of  typhus  abdomi- 
nalis,  which  are  combined  with  inflammation  and 
ulceration  of  the  intestinal  mucous  membrane,  it 
is  to  be  employed,  according  to  Lesser  (most  ad¬ 
vantageously  in  the  form  of  clyster),  when  the 
alvine  evacuations  cause  great  exhaustion,  and 
appear  peculiarly  discoloured.  (2)  Inflamma¬ 
tions,  particularly  of  membranous,  glandular,  and 
sensitive  organs,  assuming  a  lymphatic  character 
in  the  second  stage,  when  the  inflammatory  symp¬ 
toms  are  already  removed,  combined  with  calomel'; 
(a)  against  hepatitis,  with  icterus,  after  venesec¬ 
tion  ;  against  gastritis  venenata,  in  the  form  of 
emulsion,  to  counteract  the  violent  vomiting ; 
against  inflammation  of  the  bladder  ( cystitis ), 
with  calomel,  and  under  the  form  of  clyster 
(P.  Frank,  Richter);  also  against  pneumonia, 
when,  after  antiphlogistic  treatment,  a  state  of 
irritation  is  left  behind,  characterised  by  great  ex¬ 
citement,  transient,  lancinating  pains,  dry,  teazing, 
spasmodic  cough,  small,  accelerated,  and  spasmodic 
pulse,  cool  skin,  &c.  In  such  cases,  opium  (from 
a  quarter  to  half  a  grain),  with  small  doses  of  ipe¬ 
cacuanha  and  camphor  (and  with  calomel,  if  the 
inflammation  be  not  yet  quite  removed),  rendered 
the  most  eminent  services,  according  to  P.  Frank, 
G.  A.  Richter,  S.  G.  Vogel,  and  Hufeland;  this 
particularly  refers  to  rheumatic  pneumonia  and 
pleuritis.  Also  against  pneumonia  notha  (false 
inflammation  of  the  lungs),  which  is  based  on  a 
spasmodic  affection  of  the  pneumo-gastric  nerve, 
and  on  a  profuse  gathering  of  mucus  in  the  bron¬ 
chial  vessels  (with  camphor,  ipecacuanha,  sul¬ 
phur  auratum,  benzoic  acid,  and  senega),  (b) 
Feverish  exanthemata,  attended  by  exhaustion, 
dryness  of  the  skin,  if  the  eruption  does  not  pro¬ 
perly  come  out,  or  if  it  seems  inclined  to  recede ; 
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particularly  in  small-pox,  in  the  stage  of  eruption 
and  suppuration  (Sydenham,  Richter,  Reil,  P. 
Frank  :  non  paucos  ex  Orel  faucibus  eripuii),  with 
musk,  succinate  of  ammonia,  angelica,  camphor  ; 
against  measles,  with  diarrhoea,  vomiting,  violent 
cough ;  with  great  caution  in  scarlatina,  on  ac¬ 
count  of  the  frequent  congestions  towards  the  chest 
and  head.  (4)  In  rheumatisms,  when  without 
fever,  and  very  painful,  arising  from  suppressed 
perspiration;  combined  with  ipecacuanha  (Dover’s 
powder),  camphor,  and  preparations  of  antimony, 
it  is  very  advantageous.  Lately,  opium  has  also 
been  used  successfully  (in  large  doses)  against 
rheumatisms  with  fever ;  Cazenave  orders  pills 
containing  one  grain  of  opium,  and  continues  them 
hourly  (!)  till  the  pain  ceases,  or  perspiration 
ensues.  Corrigan  and  Hope  found  opium  likewise 
very  useful  against  acute  rheumatism.  The  excel¬ 
lent  effect  of  opium  in  this  disease  was  proved  in 
one  case,  where  eight  venesections  during  twelve 
hours,  (!)  emetics,  sal  ammonia,  nitre,  calomel, 
&c.,  Avere  all  employed  in  vain,  till  at  last  Ben- 
newitz  administered  the  aromatic  tincture  of  opium 
(rising  from  m  xx.  to  3ss.),  with  antimonial  wine 
and  nitre,  and  afterwards  a  quarter  of  a  grain  of 
opium  with  calomel,  ipecacuanha,  and  sulphur 
auratum,  and  experienced  the  best  results.  Not¬ 
withstanding  this  success  of  opium,  it  is  indispens¬ 
able  to  bear  in  mind  the  folloAving  excellent  sen¬ 
tence  of  Wedel : — “  Sacra  A’itae  anchora  est  opium 
bene  et  circumspecte  agentibus,  cymba  autem 
Charontis  in  manu  imperiti  et  seu  gladium  in 
manu  furiosi ;  cavendum  ergo,  ne  vugwriva  fiant 
n^Kariyia.”  *  (5)  In  gout,  if  the  paroxysm  occa¬ 

sions  violent  pains,  or  if  it  has  receded  toAvards  the 
internal  organs,  opium  may  help  to  bring  it  back 
towards  the  skin  (combined  AA'itli  ipecacuanha, 
camphor  ,  antimony) .  (6)  Catarrhal  complaints, 

Avhen  chronic  and  inveterate,  Avith  teazing  cough 
and  difficult  expectoration  (with  antimony  and 
mercury),  particularly  Avhen  tending  to  pulmonary 
consumption,  combined  with  bitter-sweet,  liver  of 
sulphur,  &c.  (7)  Morbid  fluxes,  (a)  In  dysentery, 
Avith  a  rheumatic-catarrhal  character,  in  harvest 
time,  Avith  little  or  no  fever,  opium  must  be  em¬ 
ployed  as  the  chief  remedy,  with  small  doses  of 
ipecacuanha  and  calomel ;  also  in  the  nervous 
forms,  accompanied  with  exhaustion,  &c.  Opium 
is,  hoAvever,  injurious  in  inflammatory  dys'entery, 
Avith  fever  or  Avith  gastrico-bilious  complication, 
(b)  Cholera,  in  the  sporadic  form  (from  six  to 
tAvelve  drops  of  the  aromatic  tincture  every  quarter 
of  an  hour,  with  some  acetic  ether)  ;  also  frictions 
on  the  gastric  region,  and  clysters  of  opium  ;  in  the 
epidemic  form,  opium  Avas  only  advantageously 
used  against  the  lighter  cases ;  Avhilst  in  the 
asphyxiated  or  pulseless  modification,  opium  Avas 
even  injurious,  by  the  untimely  stoppage  of  the 
secretions,  as  Avas  shoAvn  in  the  late  epidemic  of 
cholera  at  Berlin  (autumn,  1837).  (c)  Diabetes 

(with  animal  diet) ;  Baillie  gives  it  Avith  rhubarb  ; 
Berndt  Avith  ammoniuretted  copper.  (d)  Diar¬ 
rhoea,  not  caused  by  inflammatory  action,  particu¬ 
larly  of  a  gastrico-rheumatic  character,  if  very 
frothy,  watery,  and  exhausting;  also  Avith  great 
care  during  the  period  of  dentition.  C.  Vogel  re¬ 
commends  it  against  the  diarrhosa,  sleeplessness, 
emaciation,  Aveakness,  and  convulsions,  AA'hich  gene¬ 
rally  precede  softening  of  the  stomach ;  Cruveilheir, 
against  gastritic  complaints,  characterised  by  a 
peculiar  state  of  the  stool,  resembling  froth  of  eggs, 
(e)  Emesis  (vomiting),  purely  spasmodic  and  ner¬ 
vous.  (f)  Hemorrhages,  particularly  of  the  lungs, 
and  haemoptysis  (spitting  of  blood),  Avith  ipeca¬ 
cuanha  (Jahn  says,  “  I  do  not  hesitate  to  declare 
opium  the  most  indispensable  remedy  in  this  dis¬ 
ease”)  ;  and  in  spasmodic  uterine  haemorrhages 
(Avith  tincture  of  cinnamon,  elixir  of  vitriol,  &c.) 
(8)  Morbid  retentions,  by  spasmodic  contraction 
of  the  vessels,  and  of  the  eductory  canals,  (a)  1  he 
icterus  of  irritable,  hypochondriacal  individuals, 
after  cold  or  mental  excitement,  (b)  Dropsy, 
in  consequence  of  receded  eruptions,  particularly 
anasarca  and  thoracic  dropsy,  combined  Avith  fox¬ 
glove  and  calomel;  also  as  an  excellent  corrective 
Avith  squill  and  other  violent  diuretics,  (c)  In 
painter’s  colic,  it  is  the  chief  remedy,  either  by 

*  vx£n»rin*,  narcotic,  stupefying ;  and 
delct  erious,  from  w&v,  to  kill. 


itself  or  with  alum ;  sometimes  with  calomel, 
castor-oil,  or  in  a  solution  of  sulphate  of  soda 
(Richter)  ;  here  it  quickly  removes  the  spasmodic 
obstruction,  (d)  In  spasmodic  and  flatulent  colic 
(with  aromatics  and  naphtha),  (e)  In  retention 
of  urine,  Avhen  spasmodic ;  also  used  in  external 
frictions  on  the  region  of  the  bladder,  together  Avith 
Avarm  oil  of  camomile,  and  in  clysters,  (9)  In 
spasms  and  jjains,  when  caused  by  derangement 
of  the  primary  nervous  functions,  particularly  by 
morbid  increase  of  the  sensitive  nervous  actions, 
and  comparative  inaction  of  the  irritable  system, 
opium  restores  the  original  equilibrium,  and  is 
thus  the  chief  remedy.  Cullen  particularly  advo¬ 
cates  it  in  his  so-called  “  nervous  lumbago,”  after 
previous  local  bleeding.  (10)  Neuroses,  viz. — 
(a)  hooping-cough,  but  only  in  the  second  or  ner- 
Arous  stage  ;  (b)  hydrophobia,  in  large  doses,  as  a 
preservative,  after  venesection  has  been  carried  to 
fainting ;  (c)  in  trismus  and  tetanus  it  is  a  chief 
remedy,  particularly  Avhen  they  are  traumatic  or 
rheumatic  (Stiitz  gave  it  with  carbonate  of  potash 
and  potash-baths),  in  increasing  doses,  to  begin 
with  tAvo  grains,  and  increasing  a  quarter  of  a  grain 
every  hour  ;  or  twenty  drops  of  the  tincture,  and 
to  rise  five  drops  every  hour  (in  symptoms  of 
poisoning,  black  coffee  is  to  be  given  along  with  it, 
and  then  again  tAventy  drops  ot  the  tincture  to  be 
continued,  Rust)  ;  in  tetanus,  proceeding  from  gan- 
griena  senilis,  it  is  particularly  praised  by  Wendt; 
(d)  in  delirium  tremens,  in  large  doses  (from  one 
to  tvro  grains  every  hour,  till  critical  sleep  appears ; 
if  complicated  AA’ith  plethora  of  the  head,  hard,  lull 
pulse,  and  suppression  of  the  usual  secretions,  vene- 
sectionis  to  precede  it ;  if  with  gastric  symptoms,  an 
emetic,  particularly  tartrate  of  antimony  and  pot¬ 
ash;  also  in  madness,  not  based  on  organic  changes, 
but  on  suppressed  perspiration,  sexual  excitement, 
&c.  (then  to  be  combined  Avith  camphor),  spas¬ 
modic  phenomena,  fright,  &c.  (11)  In  pulmonary 
phthisis,  with  tormenting  cough,  profuse  expecto¬ 
ration,  and  great  sensibility;  in  the  night  perspira¬ 
tions,  opium  is  to  be  combined  Avith  acetate  of 
lead.  (12)  In  gangrene,  Avith  characters  of  de¬ 
bility,  particularly  in  gangr.  senilis  and  gangr. 
hospital.,  internally  and  externally.  (13)  In 
syphilis,  with  painful  and  spasmodic  symptoms 
(an  important  corrective  with  mercurial  prepara¬ 
tions),  particularly  in  nightly  pains  of  the  bones 
(in  the  form  of  acetate  of  morphia).  (14)  In 
poisoning  by  caustic  metallic  oxides,  it,  after  the 
use  of  proper  antidotes,  a  state  of  heightened 
irritability  and  sensibility  is  left  in  the  nervous 
system ;  also  against  poisoning  by  remedies  of 
very  acrid  principles  (as  veratrum  album,  hele- 
borus,  squill,  colchicum,  semen  sabadill).  (15) 
Externally,  (a)  in  all  painful  and  spasmodic  mala¬ 
dies,  particularly  spasmodic  colic,  pain  through 
calculi  (Avith  Avarm  camomile  oil),  painful  erysipe¬ 
latous  affections,  cancers,  phymosis  and  para- 
phymosis,  cliordee,  irritable  gonorrhoea,  leucor- 
rhoea,  and  painful  ulcers  ;  (b)  in  some  eye 
complaints,  it  is  a  chief  remedy,  particularly  in 
chronic  ophthalmia  left  after  the  acute  inflamma¬ 
tion,  when  great  sensibility,  lachrymation,  photo¬ 
phobia,  and  spasm  of  the  eyelids,  remain  behind ; 
and  particularly  in  arthritic,  syphilitic,  blenorrhagic 
and  metastatic  ophthalmia  ;  against  varices  of 
the  conjunctiva,  obscurations  of  the  cornea  (Lal- 
lemand),  ulceration,  pannus,  pterygium,  staphy¬ 
loma;  it  is  also  an  excellent  remedy  in  polypus 
of  the  nose,  (the  polypi  are  to  be  daily  touched 
with  laudanum,  and  covered  Avith  lint  imbued  in 
the  same  tincture),  polypi  of  the  ear  and  uterus  ; 
chilblain ,*  frost-bitten  limbs. 

Preparations,  Dose,  Form,  and  Combinations . 
— (1)  Aqua  opii :  %  j.  of  dried  opium  is  digested 
in  J  vi.  of  Avater ;  it  is  clear,  containing  the  vola¬ 
tile  ,  narcotic,  odoriferous  principle  of  opium  ;  pro¬ 
per  for  treatment  of  children’s  diseases  ;  very 

*  Dr.  Sutro  states,  that  Professor  Chelius,  of 
Heidelberg,  uses  the  following  liniment  Avith  un¬ 
failing  success  against  chilblains  : — R.  Tinctur. 
cantliarid.  3j.,  liniment,  saponato- camphor.  3  iij;» 
M.  f.  lin.  Dr.  S.  has  frequently  employed  it 
himself  (adding,  hoAV"ver,  half  a  drachm  of  liq. 
ammon.  fort.)  Arilh  an  e  ual  result,  providing  the 
precaution  be  used,  of  keeping  the  affected  parts 
as  far  a  ay  ay  from  fire  as  convenience  will  allow. 


well  adapted  for  a  constituent  of  collyria,  com¬ 
bined  with  the  metallic  oxides.  (2)  Extractum 
opii:  Opium  (lb.  ss.)  is  macerated  with  distilled 
water  (lb.  ij.)  for  forty-eight  hours;  the  filtered 
liquid  is  inspissated  to  the  consistence  of  pills, 
and  dried  at  a  gentle  heat ;  it  has  a  weaker  effect 
than  opium  in  substance  ;  fit  for  the  treatment  of 
sensitive  Aveakly  constitutions,  or  children.  (3) 
Tinctura  opii  benzoica  and  elixir  paregoricum: 
— Powdered  opium,  camphor,  anise  oil,  and  ben¬ 
zoic  acid  (a  drachm  of  each)  are  digested  with 
spir.  vin.  rectif.,  then  filtered  (3  j.  of  the  tincture 
contains  two-and-a-half  grains  ol  opium),  is  of  a 
yellowish-broAvn  colour ;  particularly  recom¬ 
mended  against  hooping  cough.  (4)  Tinctura  opii 
simplex  seu  thebaica.  Opium  (Jiv.),  is  digested 
Avith  spir.  vin.  rectf.  and  Avater  (aa  %  xix.),  and 
filtered  (3i.  contains  6  gr.  of  opium,  and  12  drops 
about  1  gr.);  dark reddish-broAvn colour.  (5)  Tinc¬ 
tura  opii  crocata,  seu*  laudanum  liquidum  Syden- 
hami.  PoAvdered  opium  (j$iv.),  saffron  (Jjss.), 
cloves  and  cassia  cinnamon  (aa3  ii.),  are  digested 
Avith  Malaga  Avine  (3xxxviii.),  (5i.  contains  6  gr.  of 
opium,  and  12  drops  the  soluble  parts  of  1  gr.)  ; 
dark  yelloAV-brown  colour,  and  much  more  exciting 
than  the  former  preparation.  (6)  Pulvis  ipecac¬ 
uanha:  opiatis  seu  Doveri.  Opium  and  ipecacuanha 
(aa  5i. ),  sulphate  of  potash,  §ii.f),  (9 i.  contains  gr. 
1.  1  -9th  of  opium,  and  gr.  18  one  grain)  ;  operates 
more  as  a  diaphoretic  than  as  a  narcotic,  and  is 
therefore  particularly  adapted  to  the  treatment  of 
rheum atico-catarrhal  complaints  ;  in  the  second 
stage  of  rheumatic  pneumonia  and  pleuritis,  in 
acute  hydrops  and  haemoptysis,  spasmodic  icterus, 
and  colic,  receded  eruptions,  &c.  (7)  Electuarium 
Thebaiaca.  Electuary  of  opium,  opium  treacle  ; 
opium  (Ji  ),  angelica  (3vi),  serpentaria,  valerian, 
squills,  cinnamom,  zedoaria,  (aa  §  ij.),  carda¬ 
moms,  cloves,  myrrh,  and  sulphate  of  iron, 
(aa  5j.);  made  into  an  electuary  with  clari¬ 
fied  noney,  (6lbs)  ;  3k  contains  5  gr.  of  opium ; 
now  only  used  externally  in  abdominal  neural¬ 
gia.  (8)  Massa  pilularum  e  cynoglosso,  s.  pilula: 
opiatce :  is  no  pillular  mass,  but  only  a  poAv- 
der  consisting  of  cynoglossum,  hyoscyamus,  and 
opium  (aa  Jss.),  myrrh,  storax,  olibanum,  cloves, 
and  cinnamom  (gr.  vij.  contain  one  gr..  of 
opium.)  (9)  Emplastrum  opiatum :  opium 
(Jss.),  mastic,  frankincense,  benzoes,  elemi, 
turpentine,  and  oil  of  Provence  ;  of  a  bluish- 
black  colour;  anodyne  and  antispasmodic,  in 
purely  dynamic  neuralgiae  and  spasms.  Dose : 
conformable  to  the  idiosyncrasy  of  the  patient, 
and  the  form  of  the  disease;  at  gr.  J,  ex¬ 
citing  ;  at  gr.  j.  to  gr  iij.,  stupefying ;  interme¬ 
diate  dose,  gr.  ss.  to  gr.  j.,  once  or  tAvice  a-day : 
ad  grana  duo  !  In  serious  nervous  maladies  (as 
tetanus,  delirium  tremens,  &c.)  large  doses  must  be 
given,  till  the  appearance  of  narcosis.  For  clysters,, 
twelve  drops  of  the  tincture,  or  one  grain  of 
opium  in  substance  ( Clysmata  ex  opio  par ata  cir¬ 
cumspections  egent).  Gaub  administered,  in  one 
case,  gr.  iv.  of  opium  as  a  clyster,  and  the  patient 
fell  into  a  state  of  narcotism,  from  Avhich  he  could 
not  be  roused.  Four  drops  of  laudanum,  injected 
peranum,  caused  poisoning  in  a  child;  and  T. 
Wendt  saw,  in  one  case,  after  the  use  of  a  mix¬ 
ture,  Avhicli  contained  only  seven  drops  of  lau¬ 
danum,  death  folloAv,  under  the  most  distinct 
symptoms  of  narcotism.  For  children  under  one 
year,  the  dose  is  one  quarter  of  a  drop ;  from 
two  to  six  years,  one,  two,  three  drops,  every 
tAvo  or  three  hours.  Opium  in  substance :  for 
adults,  ad  grana  duo!  The  extract  from  gr.  £  or 
gr.  \,  ad  grana  duo.  Dover’ s  powder ,  from  gr.  ix. 
or  gr.  xviii.,  ad  grana  viginti !  The  tincture  from 
2  to  20  drops,  ad  guttas  triginta  !  Massa  pilu¬ 
larum  e  cynoglosso,  from  2  to  4  gr.  ad  grana 
quindecim  !  Form:  internally,  povjder  (R  Op, 
pur.,  gr.  j. ;  calomel,  gr.  ij ;  sacch.,  3  ss.  M.  ft. 
p. ;  divide  into  four  parts.  Sumat  un.  tertia 

*  Thename  derivedfrom  laus — praise,  on  account 
of  its  manifold,  valuable,  and  praiseworthy  qua¬ 
lities. 

f  Differing  from  the  English  pharmacopoeia, 
according  to  Avhich  one  ounce  of  sulphate  of  potash 
is  taken  ;  consequently  the  proportion  of  opium  is 
larger,  10  grains  of  the  poAvder  containing  one 
grain  of  opium. — Note  of  the  Translator. 
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quaque  liora ;  in  rheumatic  pleurisy,  after  previous 
antiphlogistic  treatment ;  pills  R  Op.  pulv.,  £)ss  ; 
extr.  liq.,  3ij.  M.  ft.  pil.  20;  consp.  pulv.  lyco- 
pod.,  three  pills  a-day)  ;  bolus,  electuary,  linctus, 
(R  Extr.  op.,  gr.  ij . ;  ol.  amygd.  dulc.  rec.  pree- 
par„  3j. ;  sacch.  alb.,  Jss. ;  gumm.  mimos.,  3  ij. ; 
sach.  citr.  rec.  express.,  gjss.  M.ft.  linctus,  sum. 
coclil.  maj.  omn.  hor.) ;  emulsion  (R  Op.  pur., 
pulv.  ipecac.,  aa  gr.  iij.  ;  vitell.  ov.  No  ij. ;  terendo 
sensim  misce  cum  aq.  font.,  3  j.  ut  ft.  emulsio, 
cui  adde  vin.  stibiat,  3  ss. ;  sum.  cochl.  min. 
alter,  quaq.  hor.  Phoebus,  against  catarrhal 
cough.  Externally :  gargarisms,  collyria.  The 
extract  fromiii.  to  x.  gr.  to  3  ss  of  liquid,  or  the 
tincture  Qj.  to  |iv.  of  rose  water);  fomen¬ 
tations,  injections  0j.  of  extr.  dissolved  in  §  vi. 
of  water,  injected  into  an  open  vein,  by  Percy 
and  Laurent,  against  tetanus,  and  by  which 
means  they  cured  as  many  as  five  to  eight) ; 
clyster  (in  an  emulsion;  R  Rad.salep.,  9j.;  fiat 
decoct.  §  v j .  5  adde  _  mucilag.  gumm.  mimos, 
3  ss. ;  laudan.,  i)  j . ;  for  two  clysters);  liniments 
(R  pulv.,  [)j.;  vitell.  ov.  iij.;  ol.  amygd, 
dulc.,  §ss. ;  terendo  misce;  to  rub  into  the  skin  ; 
used  as  an  antispasmodic  by  Chelmer) ;  oint¬ 
ments  0j.  to  §  ss.  of  lard)  R  extr.  op.,  3j. ; 
ung.  .  rosat.,  §j.  M.  ft.  ung.  Swediaur’s 
sedative  ointment.  R  Op.  pulv.,  cum  pauxill,  aq., 
in  pultem redact.,  9j. ;  calom.,  3  j;  adip.  suill.,  3  j. 
M.  ft.  ung. ;  to  rub  a  small  piece  every  eight 
hours  into  the  anterior  surface  of  the  neck,  in 
croup,  by  Kruger  Hansen ;  plaisters,  tooth-pills, 
fumigations :  Pjss.  to  f)j-  of  opium,  strewed  upon 
some  heated  iron  near  the  patient ;  the  attendant 
must  keep  a  sponge  imbibed  with  vinegar  before 
his  mouth,  and  he  must  drink  black  coffee  to  guard 
himself  against  the  injurious  vapours  of  the  opium ; 
used  with  success  against  melancholy  in  par¬ 
turient  women,  madness,  and  violent  spasms. 
Butta  recommends  the  smoking  of  opium  in 
chronic  indigestion,  proceeding  from  heightened 
sensibility  and  abnormal  activity  of  the  abdominal 
nerves;  in  hypochondria,  nymphomania,  and 
satyiiasis,  as  an  anaphrodisiac ;  against  chronic 
catai ill,  rheumatism,  and  neuralgia  in  general. 
Combinations:  with  calomel,  in  inflammatory 
diseases ;  with  small  doses  of  ipecacuanha  and  fox¬ 
glove;  against  irritable  pulmonary  hemorrhages 
( Lie  combination  with  ipecac,  is  very  advan¬ 
tageous  in  all  rheumatic  complaints)  ;  with  nitre 
in  vascular  orgasms  ;  with  aromatics,  in  debility  of 
the  digestive  organs  ;  with  camphor  and  antimony, 
to  increase  its  diaphoretic  power ;  with  nervines, 
to  counteract  its  disorganising  effect  on  the  brain 
and  sensual  organs;  with  alum,  castor  oil,  sul- 
pluite  of  soda,  and  calomel,  against  painters’ 
eohc;  wrth  acetate  of  lead,  against  pulmonary 
phthisis  ;  with  castor,  against  hysteria.  Accordin°- 
to  Otto,  of  all  narcotics,  opium  is  the  best. 

(To  be  continued.) 


PROGRESS  OF  CHEMISTRY. 
By  M,  J.  Berzelius. 

METALLOIDS  AND  THEIIt  MUTUAL  EOMBINATIOJ 

^-ulphuric  Chloride,  and  Hydric  Carburet. — ] 
Chevel  ( Silliman’s  American  Journal,  vol.  xlii. 
/.)  ha,s  found  that  the  sulphuric  chloride,  expos 
to  a  slow  current  of  elayle  gas,  C.H.2,  under  t 
influence  of  the  solar  light,  produces  at  firstvapoi 
of  ethyhc  chloruret.  When  the  chloride  is  heat 
afterwards,  the  colour  passes  from  yellow  to  re 
it  becomes  viscid,  and  gives  out  a  strong  odour 
briars  and  raspberries.  The  taste  is  sweet  at  fir; 
and  afterwards  piquant.  After  the  lapse  of  twent 
1  °UrS’  lt;  deP°sits  brown  acicular  crysta 

ie, 

come  colourless  on  JSZffSMS 

with  ^  dearflt  01 *  T^ey  are  “flammable,  bu 
\  h  a  clear  flame,  and  give  out  the  odour  of  si 

phurous  acid.  Sulphuric  acid  does  not  deco! 
pose  them,  but  caustic  potash  assumes  a  yelh 
y'  °r’nand  ,fave®  a  yellow  viscous  residue,  whic 
as  weil  as  the  solution,  has  the  odour  of  cucui 
her.  The  red  liquid  in  which  the  crystals  a 


deposited,  separates,  when  brought  into  contact 
with  water,  into  two  layers,  one  of  which  floats, 
and  the  other  falls  to  the  bottom  of  the  vessel. 
Alcohol  only  dissolves  a  small  quantity,  and 
water  precipitates  a  red  powder  from  the  alcoholic 
solution.  After  evaporation  it  leaves  a  red  liquid, 
which  appears  to  be  unalterable.  When  this  red 
liquid  is  heated  in  a  still,  it  gives  a  volatile,  olea¬ 
ginous  product,  of  a  yellowish  coloor,  and  possess¬ 
ing  an  acrid  piquant  odour.  The  sulphuric  chlo¬ 
ride  gives  rise  to  a  violent  reaction  with  oil  of 
naphtha  and  purified  essence  of  turpentine ;  hy¬ 
drochloric  acid  is  disengaged,  and  there  forms  a 
black  viscid  mass,  simultaneously  with  a  brownish 
red  liquid,  which  appears  to  be  of  a  different  nature 
in  the  two  cases.  These  researches  on  the  reac¬ 
tions  of  sulphuric  chloride  on  the  hydric  carburet 
were  interrupted  by  peculiar  circumstances.  It 
should,  however,  be  remarked  that  that  which 
the  author  calls  the  bichloruret  of  sulphur,  does 
not  appear  to  be  S.  Cl.,  but  the  combination  S.  Cl. 
+  S.  Cl.,  of  which  he  probably  did  not  know  the 
difference. 

Phosphorus  and  Hypophosphorous  Acid. — M. 
A.  Wurtz,  (Ann.  der  Cliemie.  und  Pharm.  vol. 
xliii.  p.  318.)  has  published  his  researches  on  hy¬ 
pophosphorous  acid.  He  prepared  it  according  to 
the  plan  indicated  by  M.  H.  Yose,  by  means  of 
the  salt  of  lead  and  sulphuretted  hydrogen.  The 
solution  is  unchangeable  in  the  atmosphere,  and 
even  in  oxygen,  if  it  is  diluted.  It  may  be  con¬ 
centrated  in  a  water  bath  up  to  a  certain  point ; 
but  as  soon  as  it  gives  out  a  feeble  odour  of  phos- 
phoretted  hydrogen,  the  evaporation  must  be 
continued  in  vacuo  over  sulphuric  acid.  We  shall 
now  bring  forward  the  following  new  details : — it 
decomposes  concentrated  sulphuric  acid  with  the 
aid  of  a  gentle  heat,  disengaging  sulphurous  acid, 
and  precipitating  sulphur.  Phosphorous  acid 
merely  disengages  sulphurous  acid.  The  plumbic 
hyperoxide,  added  in  small  quantities  to  concen¬ 
trated  hyposulphurous  acid,  is  converted  into 
phosphite  of  lead  ;  if  the  addition  of  the  hyper¬ 
oxide  be  continued,  the  whole  undergoes  the  same 
transformation.  Two  atoms  of  Pb.,  and  one  atom 
of  P.  give  rise  to  one  atom  of  Pb.  2  P.  Heated 
in  a  solution  of  copper,  it  precipitates  metallic  cop¬ 
per,  and  disengages  hydrogen.  It  reduces  the  neu¬ 
tral  salts  ot  silver  without  disengaging  hydrogen. 
The  solution  of  the  salts  which  it  forms  with  gases 
become  wholly  oxydised  on  exposure  to  the  air; 
phosphorous  acid  is  formed,  and  not  phosphoric 
acid  immediately.  M.  Wurtz  has  analysed  se¬ 
veral  ol  these  salts,  but  I  shall  return  to  them 
by  and  bye. 

lliis  acid  saturates,  as  is  well  known,  one  atom 
of  base  ;  but  these  sails  always  contain  a  certain 
quantity  of  water,  and  when  that  exceeds  two 
atoms,  the  excess  may  be  removed  by  means  of  a 
gentle  heat,  whilst  the  two  atoms  of  water  cannot 
be  separated  without  their  forming  phosphoric 
acid  at  a  certain  temperature,  at  the  expense  of 
the  oxygen  of  the  water,  and  phosphoretted  hy¬ 
drogen  is  disengaged.  This  fact,  already  known, 
which  the  liypophosphites  present  under  the  influ¬ 
ence  of  an  elevated  temperature,  has  led  M. 
Wurtz  to  form  a  different  opinion  as  to  the  con¬ 
stitution  of  this  acid.  Fie  believes  that  it  con¬ 
tains  a  compound  radical  P  Ha,  combined  with 
three  atoms  of  oxygen=Pa  Hi  -f  3  O.  We  shall 
see,  from  what  I  shall  say  bye  and  bye  of  the  sul¬ 
phides  of  phosphorus,  that  this  new  idea  is  erro¬ 
neous.  .  Besides,  P  is  so  perfectly  in  harmony  in 
the  series  of  oxydations  of  phosphorus,  that  its 
existence  should  be  present,  cc  priori.  It  is  very 
possible  that  hereafter  we  may  succeed  in  pre¬ 
paring  the  salts  of  this  acid  by  a  dry  medium,  and 
consequently  in  the  anhydrous  state.  There  is 
nothing  extraordinary  in  that  these  salts,  once 
combined  with  water,  retain  a  portion  of  that 
water  with  sufficient  force,  not  to  give  it  up  except 
at  a  temperature  at  which  part  of  the  phosphorus 
is  oxydised  at  its  expense  to  form  phosphoric  acid, 
whilst  the  other  part  gives  origin  to  phosphuretted 
hydrogen  by  combining  with  hydrogen.  The 
phosphates  retain  an  atom  of  water  with  such 
affinity  that  they  only  yield  it  up  at  red  heat 
A  phosphate  moderately  heated  contains  one 
equivalent  of  phosphorus,  two  atoms  of  base,  and 
one  of  water;  the  hypophosphitc,  on  the  contrary, 


contains  one  atom  of  base  and  two  atoms  of 
water — three  atoms  in  the  two  cases,  a  circum¬ 
stance  which  appears  to  be  a  property  common  to 
phosphorus  and  nitrogen  to  combine  the  most 
frequently,  for  one  equivalent,  with  three  equiva¬ 
lents  of  electro-positive  bodies.  All  these  cir¬ 
cumstances  show,  evidently,  that  the  new  theory 
on  the  constitution  of  this  acid  is  quite  out  of  the 
question. 

Phosphoric  Acid. — I  have  remarked  that  when 
phosphorus,  presenting  a  sufficiently  large  surface, 
is  exposed  in  dry  air,  when  the  oxygen  is  gra¬ 
dually  renewed  as  it  is  consumed,  that  it  becomes 
oxydised  at  the  expense  of  the  air,  but  without 
the  formation  of  fumes,  or  of  phosphorous  acid, 
as  in  humid  air.  In  this  state  of  things  it  is  trans¬ 
formed  into  a  brown  mass,  which  is  a  phosphate 
of  phosphoric  oxide,  a  combination  which  is  de¬ 
composed  when  in  contact  with  water,  in  the  same 
manner  that  M.  Leverrier  has  pointed  out  on  the 
occasion  of  a  combination  which  he  obtained  by 
exposing  to  the  air  a  solution  of  phosphorus  in 
phosphorous  chloride.  This  combination  is  ob¬ 
tained  more  rapidly  and  in  much  larger  quantity 
by  introducing  phosphoric  sulphide  into  a  flask 
containing  dry  air,  and  which  is  stoppered  with  a 
cork  which  gives  a  passage  to  a  small  tube,  con¬ 
taining  the  chloruret  of  lime,  for  the  renewal  of 
the  air  without  allowing  any  moisture  to  pass  in. 
The  interior  of  the  flask  becomes  lined  with  a 
brown  viscous  matter,  which  is  continually  in¬ 
creasing.  At  the  end  of  a  week,  the  flask  is 
completely  filled  with  water,  which  dissolves  the 
brown  mass,  and  a  milk  of  a  beautiful  yellow 
colour  is  obtained,  which  is  drawn  off  by  means  of 
a  syphon,  in  such  a  way  as  not  to  include  the 
remaining  phosphoric  sulphide.  By  heating  the 
liquid  afterwards  to  143"  Faht.,  it  is  clarified,  and 
deposits  the  hydrate  of  the  phosphoric  oxide,  of  a 
beautiful  yellow  colour,  not  containing  any  sul¬ 
phur,  which  is  then  washed  and  dried  in  the  air. 
This  method  of  preparing  the  phosphoric  oxide  is, 
doubtless,  the  most  easy,  and  the  least  expensive. 

Combinations  of  Phosphorus  with  Sulphur. — I 
have  made  researches  (Kongl.  Vetunsk.  Akad. 
Hand.  1842.  p.  37)  on  the  combinations  of  phos¬ 
phorus  with  sulphur,  which,  with  a  few  exceptions, 
were  unknown  up  to  the  present  time.  I  shall 
pass  in  review  the  general  results  of  these  in¬ 
vestigations.  Sulphur  and  phosphorus  combine  in 
the  same  proportions  as  oxygen  and  phosphorus. 
To  each  known  degree  of  oxydation  corresponds 
a  sulphuretted  combination,  of  which  the  atomic 
composition  is  the  same.  The  combinations  which 
correspond  to  the  hypophosphorous  acid,  to  the  phos¬ 
phorous  acid,  and  to  the  phosphuric  acid,  are  sul¬ 
phides,  which  saturate  the  same  atomic  proportion 
of  the  base,  so  that  one  atom  of  the  hyphosphorous 
sulphide  saturates  one  atom  of  sulpho-base,  whilst 
the  phosphorous  sulphide  and  the  phosphoric  sul¬ 
phide  saturates  two  atoms  of  base.  As  long  as 
the  sulphur  and  phosphorus  together  are  not  ex¬ 
posed  to  a  temperature  higher  than  212°  Faht., 
neither  phosphuious  nor  phosphuric  sulphide  is 
formed,  but  a  phosphoric  sulphuret,  depending  on 
the  quantity  of  sulphur,  hyphosphorous  sulphide, 
or  a  phosphoric  super-sulphuret,  which  crystallises 
on  cooling  in  a  liquid  which  is  the  hypophosphorous 
sulphide.  If  on  the  contrary  a  mixture  of  sulphur 
and  phosphorus  is  heated  beyond  212°  Faht., — I 
have  not  as  yet  been  able  to  determine  the  number 
of  degrees — the  phosphorus  burns  at  the  expense 
of  the  sulphur,  if  the  latter  is  in  sufficient  quantity, 
and  forms  phosphoric  sulphide.  The  two  bodies 
being  in  a  melted  and  liquid  state,  at  the  moment 
when  the  luminous  phenomenon  takes  place,  and 
the  product  being  also  volatile,  the  combustion  is 
accompanied  with  a  violent  explosion,  and  very 
intense  light.  This  operation  is  dangerous,  as  well 
on  account  of  the  explosion  in  general,  as  in 
regard  to  the  injury  that  may  be  caused  by  the 
fire.  This  explains  then  the  explosions  described 
by  different  chemists  to  prevent  the  accidents 
which  may  happen  by  the  fusion  of  a  mixture  of 
sulphur  and  phosphorus,  the  cause  of  which  was 
not  known.  The  phosphoric  sulphuret  and  hypo¬ 
phosphorous  sulphide  may  be  obtained  in  two 
different  modifications,  one  of  which  is  liquid 
and  yellow,  and  becomes  oxydised  in  the  air, 
phosphorous  acid  being  disengaged,  and  the  other 
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is  red,  and  is  not  changed  in  the  air  at  the  ordinary 
temperature. 

The  combinations  of  'phosphorus  and  sulphur, 
which  belong  to  the  first  modification ,  are  obtained 
simply  by  melting  together  the  proportions  pre¬ 
viously  correctly  -weighed.  This  fusion  may  be 
effected  either  in  boiled  water  or  in  a  well-stoppered 
tube,  but  care  must  be  taken  to  wait  a  moment 
before  applying  heat,  in  order  that  the  phosphorus 
may  have  time  to  absorb  oxygen.  The  influence 
of  this  small  quantity  of  air  on  the  change  that  it 
occasions  in  the  proportions,  is  of  no  consequence. 
The  fusion  should  be  effected  in  a  corner  of  the 
stove,  where  the  temperature  does  not  exceed  212° 
Faht.,  or  in  a  water  bath,  so  that  it  may  take  place 
quietly,  and  without  any  danger  of  explosion. 

The  phosphoric  sulphuret  is  a  limpid,  colourless 
liquid,  very  little  fluid,  and  which  becomes  solid 
at  a  few  degrees  below  32°,  forming  a  mass  of 
loose,  colourless  crystals.  It  distils  without  decom¬ 
position,  in  a  current  of  hydrogen  gas  ;  it  does  not 
adhere  to  glass  any  more  than  mercury.  It  fumes 
in  the  open  air,  and  gives  out  an  odour  of  phos¬ 
phorous  acid,  and  burns  generally  spontaneously, 
if  exposed  to  the  air  in  a  porous  vessel,  which  is 
penetrated  with  it.  When  heated,  it  dissolves  a 
larger  quantity  of  phosphorus,  which  crystallises 
on  cooling;  caustic  alkalies  change  it  at  the  ordi¬ 
nary  temperature  of  the  air,  into  a  solution  of  an 
hypophosphite,  and  a  polysulphuret  of  the  radical 
of  the  alkali,  whilst  the  phosphorus  is  set  at 
liberty.  At  212°  Faht.,  it  disengages  phosphoretted 
hydrogen,  which  burns  spontaneously. 

The  hypophosphoric  sulphide  is  a  transparent 
liquid,  of  a  pale  yellow  colour,  which  distils  with¬ 
out  alteration  in  a  current  of  hydrogen  gas.  The 
vapour  of  this  liquid  is  colourless."  It  preserves 
its  fluidity  at  a  temperature  at  which  the  pre¬ 
ceding  congeals  ;  but  at  a  lower  temperature  it  is 
changed  in  a  mass  of  loose  crystals.  Exposed  to 
the  air,  it  fumes  and  gives  out  an  odour  both  of 
phosphoric  acid,  which  is  then  formed,  and  also  a 
nauseous  odour  of  sulphuric  chloride.  In  moist 
air  it  vaporises,  and  gives  origin  by  the  conden¬ 
sation  of  its  vapours  to  a  very  acid  liquid,  which 
is  composed  of  phosphoric  and  sulphuric  acids. 
When  it  has  been  long  exposed  to  the  air  in  a 
watch-glass,  it  forms  an  acid,  white  and  moist 
mass,  which  presents  loose  crystals  of  the  hyper- 
sulphuret,  and  is  composed  of  divided  sulphur  in 
an  acid  liquid  containing  phosphoric  and  sulphuric 
acids.  In  dry  air  it  also  becomes  oxydised,  and 
produces  a  brown  body  which  is  decomposed, 
when  in  contact  with  water,  into  phosphoric  acid, 
a  little  sulphuric  acid,  and  an  hydrate  of  phos¬ 
phoric  oxide  of  a  beautiful  yellow  colour,  which 
is  insoluble.  Caustic  alkalies  cause  it  to  un¬ 
dergo  the  same  decomposition,  except  that  there 
is  formed  a  larger  quantity  of  the  polysulphuret, 
and  less  free  phosphorus.  It  combines,  with  the 
aid  of  heat,  with  the  sulpho-bases  in  the  anhydrous 
form,  and  produces  very  great  disengagement  of 
heat.  A  yet  more  intense  heat  destroys  the  com¬ 
bination,  and  sets  the  hypophosphorous  sulphide 
at  liberty  unchanged.  If  sulphur  is  added  to  the 
hypophosphorous  sulphide,  and  the  mixture  is 
heated  at  a  temperature  between  86°  and  212° 
Faht.,  the  sulphur  is  dissolved,  if  it  be  not  much 
heavier  than  the  sulphide,  and  large  crystals  of  a 
well-marked  sulphur  yellow  colour  are  deposited 
on  cooling.  They  have  been  previously  described 
by  M.  Dupre  (Report,  1841,  p.  31).  These 
crystals  fume  in  the  open  air,  and  are  impregnated 
with  mother-water,  from  which  they  may  be  freed 
by  exposing  them  to  an  atmosphere  maintained  at 
the  maximum  of  humidity,  so  that  it  may  be  oxy¬ 
dised.  They  are  not  composed  of  P+3  S,  as  M. 
Dupre  has  stated,  but  of  P+12  S,  and  represent 
an  hypersulphuret  analogous  to  the  crystallised 
hypersulphuret  of  arsenic. 

The  combinations  of  sulphur  and  phosphorus  in 
the  state  of  solid  modifications  are  formed  when 
the  hypophosphorous  sulphide  is  subjected  to  the 
influence  of  a  more  elevated  temperature,  and  of 
an  alkaline  carbonate  or  of  a  powerful  sulpho- 
base. 

The  red  phosphoric  sulphuret  is  obtained  by 
heating,  at  not  too  high  a  temperature,  in  a  re¬ 
action  tube  closed  by  a  cork  not  driven  in  too 
deeply,  a  mixture  of  a  small  quantity  of  hypo¬ 


phosphorous  sulphide  with  anhydrous  sodic  car¬ 
bonate.  The  most  convenient  plan  for  heating 
the  tube  is  to  place  it  on  a  sand-bath,  on  which  is 
placed  a  metal  capsule  filled  with  water,  and  kept 
constantly  boiling.  By  the  decomposition  of  part 
of  the  sodic  salt,  there  is  formed  a  sodic  sulpho- 
phosphite  and  phosphoric  sulphuret,  which,  under 
the  influence  of  the  alkaline  mass,  is  gradually 
coloured  red,  beginning  at  the  lower  part.  The 
operation  lasts  several  hours  ;  when  the  mass  has 
ceased  to  deepen  in  colour  at  the  upper  part,  the 
tube  is  allowed  to  cool,  is  cut  in  two  a  little  below 
the  red  upper  margm,  and  immediately  let  fall 
into  water,  to  prevent  the  mass  when  exposed 
from  burning.  A  powder  of  a  fine  deep  cinnabar 
red  colour  falls  to  the  bottom  of  the  vessel ;  water 
does  not  dissolve  it ;  it  is  washed  and  dried  in  the 
open  air  in  thin  layers.  When  it  is  in  a  mass,  it 
easily  burns.  It  resembles  the  phosphoric  oxide, 
which  is  formed  conjointly  with  phosphoric  acid 
by  the  combustion  of  phosphorus.  Heated  in  a 
distilling  apparatus,  and  a  current  of  hydrogen  gas 
passed  through  it,  it  becomes  of  a  more  and  more 
deep  colour  until  it  appears  to  be  black,  but  it 
resumes  its  primitive  colour  on  cooling.  When  it 
is  heated  more  strongly,  it  volatises  without  melt¬ 
ing,  and  that  which  is  condensed  is  the  liquid 
phosphoric  sulphuret  in  the  state  of  the  first  mo¬ 
dification. 

The  hypophosphorous  sulphide  is  obtained  in 
the  state  of  the  second  modification  by  heating,  in 
an  apparatus  filled  with  hydrogen  gas,  a  mixture 
of  liquid  hypophosphorous  sulphide,  and  of  the 
anhydrous  and  porous  sulphuret  of  manganese, 
prepared  by  the  humid  process,  and  previously 
heated  in  a  current  of  sulphuretted  hydrogen. 
The  combination  takes  place  with  violence,  and 
with  a  very  rapid  elevation  of  temperature,  by 
which  the  excess  of  the  hypophosphorous  sulphide 
is  distilled.  The  residue  must  then  be  subjected 
to  distillation,  but  at  a  very  moderate  heat,  be¬ 
cause  the  sulphuret  of  manganese  readily  gives  up 
the  hypophosphorous  sulphide  ;  a  yellowish,  green 
combination  is  thus  obtained,  which  is  treated  with 
hydrochloric  acid  ;  sulphuretted  hydrogen  is  disen¬ 
gaged,  the  liquid  dissolves  the  chloruret  of  manga¬ 
nese,  and  the  hypophosphorous  sulphide  remains  in 
form  of  an  insoluble  orange  red  powder,  which  only 
needs  to  be  washed  and  dried.  In  the  dry  state,  it  is 
orange,  slightly  reddish ;  it  does  not  burn  until  at  a 
temperature  of  nearly  176  deg.  Faht.,  when  it  burns 
with  a  flame  analogous  to  that  of  phosphorus,  and 
gives  out  an  abundant  smoke.  Dry  distillation 
makes  it  undergo  the  same  phases  as  the  sul¬ 
phuret  ;  it  blackens,  volatilises  without  melting, 
and  the  product  of  the  distillation  is  the  yellow, 
liquid  hypophosphorous  sulphide.  Ammonia  dis¬ 
solves  a  small  quantity,  and  assumes  a  yellow 
colour;  acids  precipitate  it  from  this  solution  un¬ 
changed.  It  is  equally  dissolved  in  weak  propor¬ 
tion  in  caustic  potash,  but  the  part  dissolved  is 
the  phosphorous  sulphide ;  it  disengages  during 
the  operation  phosphoretted  hydrogen,  which  does 
not  burn  spontaneously. 

On  subjecting  to  the  same  treatment,  the  sul¬ 
phuret  of  zinc,  prepared  by  the  humid  process, 
and  afterwards  heated  in  a  current  of  sulphur¬ 
etted  hydrogen,  a  combination  having  the  red 
colour  of  minium,  is  obtained ;  this  combination 
is  decomposed  by  hydrochloric  acid  into  the  sul¬ 
phuret  of  zinc,  which  is  dissolved,  and  into  an  in¬ 
soluble  body  of  a  beautiful  minium  red  colour, 
which  burns  in  the  open  air  at  120",  and  the 
composition  of  which  is  represented  by  P2  S  + 
PS.,  that  is  to  say,  one  atom  of  hypophosphorous 
sulphide,  and  one  atom  of  phosphoric  sulphuret, 
both  being  in  the  state  of  the  red  modification. 
The  zinc  combination,  when  it  is  properly  satu¬ 
rated,  is  composed  of  Zn  P2  S  +  Zn  PS. ;  it  be¬ 
haves  like  the  preceding,  when  distilled  in  an 
atmosphere  of  hydrogen,  and  produces  a  combi¬ 
nation  corresponding  to  the  state  of  the  liquid 
modification. 

It  is  well  known,  that  phosphorus  exists  in  se¬ 
veral  allotropic  modifications,  the  most  character¬ 
istic  of  which  are  the  following: — 1st,  the  ordinary 
phosphorus,  crystalline  when  cold,  almost  co¬ 
lourless,  semi-transparent,  and  which  is  distin¬ 
guished  by  the  fumes  that  it  gives  out  in  the  air, 
and  its  slow  oxydation ;  2nd,  the  red  modification, 


resulting  from  the  exposure  of  the  preceding  to 
the  sun’s  light,  even  in  the  barometric  vacuum ; 
the  latter  does  not  fume,  nor  is  oxydised  in  the 
air,  and  passes  under  the  influence  of  distillation 
in  the  state  of  the  ordinary  modification.  We  see, 
consequently,  in  a  very  evident  manner,  that  the 
liquid  sulphuretted  combinations  enclose  the  first 
modification,  and,  that  the  red  combinations,  on 
the  other  hand,  enclose  the  second  modification. 

If  these  considerations  are  referred  to  the  other 
isomeric  combinations  of  phosphorus,  we  cannot 
hesitate  to  admit,  that  the  yellow  phosphoric 
oxyde,  which  is  formed  at  the  ordinary  tempera¬ 
ture  of  the  air,  contains  ordinary  phosphorus ;  and 
that  the  deep  red  oxide  which  is  formed,  conjointly 
with  phosphoric  acid,  when  phosphorus  is  burned 
in  the  air,  contains  the  red  modification.  It  would 
be  difficult  to  doubt  that  the  phosphoric  acid, 
which  is  obtained  by  means  of  phosphorus  and 
nitric  acid,  contains  the  ordinary  phosphorus : 
whence  it  results,  very  probably,  that  the  hypo- 
phosphoric  acid  is  the  acid  of  red  phosphorus  at 
the  maximum  of  oxydation. 

We  possess  two  phosphuretted  hydrogen  gases  ; 
that  which  is  obtained  by  treating  ordinary  phos¬ 
phorus  with  potash-ley,  shows  by  the  property  of 
inflaming  spontaneously,  which  it  possesses,  that 
it  contains  the  common  phosphorus.  The  other 
gas,  which  does  not  possess  the  power  of  burning 
spontaneously,  ought  on  the  contrary  to  contain  the 
red  modification ;  for  it  is  obtained  by  heating  at  a 
gentle  heat,  the  red  sulphuretted  combinations  in 
a  potash-ley,  or  else,  by  exposing  the  gas,  which 
burns  spontaneously  to  the  direct  rays  of  the  sun, 
which  exert  the  same  influence  on  the  phospho¬ 
rus  contained  in.  the  gas,  as  on  the  ordinary  phos¬ 
phorus  in  its  isolated  condition.  M.  H.  Rose 
has  discovered  two  isomeric  modifications  of  the 
nituret  of  phosphorus ;  one  is  obtained  cold,  is 
colourless,  and  remains  colourless  when  it  is 
heated ;  and  the  other  is  prepared  by  heat,  is 
slightly  coloured,  but  it  becomes  deeper  co¬ 
loured,  and  even  black,  when  it  is  heated,  and 
retakes  its  clear  colour  on  cooling — a  circum¬ 
stance  which  indicates  the  presence  of  red  phos¬ 
phorus,  as  in  the  sulphuretted  combinations. 

These  different  relations  confirm  what  I  have 
already  said  in  the  Report  for  1840,  p.  7,  on  the 
isomeric  modifications,  namely,  that  they  are  not 
always  due  to  a  difference  in  the  grouping  of  the 
atoms,  but  also  to  a  different  allotropic  state  of  one 
or  both  the  elements,  which,  however,  does  not 
prevent  the  isomorphic  condition  from  occurring. 
Phosphorus  consequently  has  not  only  proved 
this  important  circumstance,  but  it  presents,  at 
the  same  time,  the  remarkable  property  of  ena¬ 
bling  us  to  distinguish,  with  some  certainty,  the 
allotropic  state  in  which  phosphorus  is  found  in 
each  of  its  isomeric  modifications. 

In  the  preceding  statements  I  have  passed  by 
the  metaphosphoric  acid  without  notice,  as  I  do 
not  regard  it  as  a  peculiar  isomeric  modification 
of  phosphoric  acid,  but  a  combination  of  pyrophos- 
phoric  acid  with  anhydrous  phosphoric  acid, 
exactly  according  to  the  example  presented  by 
tartaric  acid  in  its  two  states  of  tartralic  and  tar- 
trelic  acids  (Report,  1839,  p.  371,  377,  Swed. 
edit).  The  best  proof  in  favour  of  this  opinion  is 
found  in  the  analyses  which  have  been  made  to 
determine  the  composition  of  the  metaphos¬ 
phates  ;  some  contain  one  atom  of  anhydrous  acid 
with  one  atom  of  pyrophosphate,  and  others  con¬ 
tain  the  same  quantity  of  anhydrous  acid  with  two 
atoms  of  pyrophosphate. 

The  phosphorous  sulphide  is  obtained  by  heating 
a  mixture  of  one  atom  of  the  hyposulphophosphite 
of  manganese  and  two  atoms  of  sulphur  in  a 
current  of  hydrogen,  until  there  remains  only  a 
sulphuret  of  manganese ;  or  else,  by  subliming  a 
mixture  of  red  hypophosphorous  sulphite  with  two 
atoms  of  sulphur.  The  combination  is  accom¬ 
panied  with  a  disengagement  of  heat,  by  which  a 
small  quantity  of  the  mixture  is  made  to  volatilise 
immediately,  but  there  is  not  any  danger.  The 
phosphorous  sulphide,  such  as  it  is  obtained  by 
sublimation,  is  amorphous,  of  a  pale  yellow 
colour,  and  transparent ;  it  is  kept  a  long  while  in 
a  soft  state,  as  S7,  and  becomes  opake  by  solidifi¬ 
cation.  When  it  is  exposed  in  moist  air,  the  phos¬ 
phorus  which  it  contains  is  oxygenised  very  rapidly, 
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and  a  mixture  of  sulphur  and  of  liquid  phosphoric 
acid  is  obtained.  It  does  not  fume  nor  shine  in 
darkness.  The  caustic  and  carbonated  alkalies 
dissolve  it  readily ;  in  the  latter  case  it  deposits 
sulphur.  The  solution  in  the  former,  when 
treated  with  acids,  reproduces  it  in  the  form  of 
precipitate. 

The  phosphoric  sulphide  is  prepared  in  the  same 
manner  as  the  preceding,  but  with  four  atoms  of 
sulphur.  The  combination  of  the  red  hypophos- 
phorous  sulphide  with  the  sulphur  is  effected  with 
a  rather  more  intense  disengagement  of  heat,  but 
without  danger.  The  phosphoric  sulphide  crys¬ 
tallises  either  by  cooling  when  liquid,  or  by  a  slow 
sublimation.  It  is  of  a  pale  yellow  colour  ;  the 
crystals  are  semitransparent,  slightly  coloured, 
and  sometimes  striated  in  the  direction  of  their 
length.  It  is  dissolved  with  the  greatest  facility 
in  caustic  and  carbonated  alkalies,  but  it  is  com¬ 
pletely  decomposed,  so  that  acids  only  precipitate 
sulphur  from  its  solution,  and  that  only  in  a  very 
feeble  proportion  relatively  to  the  quantity  which 
is  dissolved. 

I  shall  return  to  the  sulphosalts  of  these  sul¬ 
phides  when  speaking  of  salts. 

Atomic  Weight  of  Chlorine.— The  authors  of  the 
revision  of  the  atomic  weight,  who  were  prepai-ed 
to  find  entire  multiples  of  the  weight  of  the  equi¬ 
valents  of  hydrogen,  have  also  made  new  experi¬ 
ments  on  the  equivalent  weight  of  chlorine.  The 
opinions  of  M.  Dumas,  in  this  respect,  have  deter¬ 
mined  M.  Marignac  (Comptes  Rendus,  vol.  xiv., 
p.  570)  to  perform  some  experiments,  which  lie 
communicated  in  the  month  of  April,  1842,  to  the 
Academy  of  Sciences  at  Paris.  He  caused  hydro¬ 
chloric  acid  gas  to  pass  over  a  weighed  quantity  of 
the  oxide  of  copper  heated  to  a  sufficient  high  tem¬ 
perature,  and  then  collected  and  weighed  the  water 
and  also  ascertained  the  weight  of  the  chloruret  of 
copper  which  had  been  formed.  The  result  of 
the  calculation  of  these  experiments  led  exactly 
to  450  as  the  equivalent  weight  of  chlorine,  that  is 
to  say  ;  to  36  times  the  weight  of  the  equivalent 
of  hydrogen. 

M.  Laurent  (Comptes Rendus,  vol.  xiv.,  p.  456), 
about  the  same  time  communicated  to  the  Aca¬ 
demy  a  work  on  the  equivalent  weight  of  chlorine, 
in  ‘which,  he  proposed  to  himself  to  ascertain  whe- 
ther  this  weight  was  really  an  entire  multiple  of 
that  of  the  equivalent  of  hydrogen.  With  that 
view  he  analysed  the  body  which  is  obtained  by 
creating  the  naphthalic  chloride,  Cio  Ids  -+-  4  Cl 
by  a  new  quantity  of  chlorine;  two  atoms  of 
hydrogen  and  two  of  the  chloride,  =  C2o  His  Cls 
aie  expelled,  and  replaced  by  two  atoms  of  chlo- 
TiIie  >_.whence  results  the  new  combination,  C20 
H14  Clio.  Three  analyses  have  given— 

Carbon  .  .  39  47  .  39-41  .  39-39 

Hydrogen  .  2  31  .  2  30  .  233 

Chlorine  .  58*22  .  58'29  .  58-28 

it  is  evident  that  in  the  calculation  of  these 
analyses  the  atomic  weight  of  chlorine  exerts  a 
certain  influence  on  the  quantity  of  carbon,  so 
that  if  a  too  high  or  two  low  number  be  taken  for 
ie  first,  a  weaker  or  more  considerable  quantity 
ot  carbon  is  obtained  by  calculation  ;  and  this 
oiigiit  to  be  taken  into  consideration,  since  the 
atomic  weight  of  carbon  is  so  well  known  with 
such  approximation,  that  the  difference  is  scarcely 
appreciable.  The  old  equivalent  weight  of  chlo¬ 
rine  1S  comprised  between  35  and  36  times  that  of 
hydrogen,  namely :  442,65  ;  besides,  we  have 
H  x  35  =43/ -5,  and  H  X  36  =  450.  The  fol- 
Jowmgnumbers  represent  the  results  of  calcula- 

Cl  =  437-5  Cl  =  442-65  Cl  =  450 
Carbon  .  .  39-73  .  39-468  .  39  088 

Hydrogen  .  2’32  .  2  302  .  2-280 

Wp°nne  '1  ’  r57'95  '  58-230  •  58'(332 

have  been  S  U  is  only  those  which 

weivht  wbiMb  <1  -T  TanS  of  the  old  atomic 
MM  h  agr,ee  wu]l  tIie  result  of  analysis. 

vol  Xbvn  nm  Ann'  c/fr,  9hemie  und  Pharm., 

■  -  p.  11)  repeated  his  experiments  after¬ 
wards,  and  resolved  to  follow  exactly  the  same 
plan  which  I  had  adopted  thirty  yearn  befo  c  t 
determine  the  atomic  weight  of  chlorine.  His 
researches,  according  to  appearances,  have  been 
executed  without  reference  to  preconceived 
opinions  as  to  the  results  that  would  be  obtained  I 


with  conscientious  correctness,  and  with  a  scru¬ 
pulous  attention  to  avoid  all  the  circumstances 
which  might  lead  to  error ;  his  work,  then,  ap¬ 
pears  to  be  deserving  of  the  utmost  confidence. 

.  "the  following  is  a  succinct  resume  of  his  expe¬ 
riments  : — 

He  purified  the  chlorate  of  potash  by  reiterated 
crystallisation.  The  puie  salt  reduced  to  the 
state  of  very  fine  powder  was  introduced  into  a 
previously-weighed  glass  vessel,  in  which  its  de¬ 
composition  was  to  be  effected ;  he  then  placed 
the  apparatus  in  an  oil  bath,  which  he  maintained 
for  a  long  time  at  530°,  after  which  he  again 
"weighed  it,  and  exposed  it  to  the  necessary  tem- 
perature  to  drive  off  the  oxygen,  and  then  raised 
it  to  red  heat.  It  generally  happens  in  this  ope¬ 
ration  that  the  gas  which  is  disengaged  is  ren¬ 
dered  turbid  by  a  fine  dust  which  accompanies  it 
and  which  would  increase  the  weight  of  the  oxy¬ 
gen,  if  it  were  drawn  off  with  it.  This  dust  is 
owing  to  very  fine  particles  of  the  salt  which  are 
thrown  up  by  the  gas  bubbles  as  they  burst,  and 
which,  if  they  are  very  fine,  cannot  fall  before  they 
aie  earned  into  the  tube  of  disengagement.  To 
obviate  this  inconvenience,  he  caused  the  gas  to 
pass  through  a  long  tube,  which  was  drawn  out  at 
a  place  where  it  was  stoppered  with  a  calcined 
asbestos^  stopper,  through  which  the  gas  was  fil- 
,  This  mechanical  sublimation,  which  it  is 
difficult  to  prevent,  renders  these  experiments 
rather  uncertain,  inasmuch  as  the  dust  is  com¬ 
posed  not  only  of  the  chloruret  of  potash,  but 
because  it  also  contains  the  chlorate  of  potash 
which  is  not  decomposed  ;  however,  the  quantity 
is  so  small  that  it  does  not  exercise  much  influ- 
ence  on  the  results.  M.  Marignac  has  also  found 
that  the  oxygen  gas  which  is  disengaged  is  not  ab¬ 
solutely  free  from  chlorine ;  for,  on  collecting  it 
at  its  exit  in  caustic  ammonia,  he  obtained  from 
thirty  grammes  of  the  chloruret  of  potash,  a  preci¬ 
pitate  of  chloruret  of  silver  weighing  five  milli¬ 
grammes  ;  but  this  source  of  error  is  without  ap¬ 
preciable  influence.  ^ 

M.  Marignac  performed  seven  experiments,  in 
-which  he  each  time  employed  between  50  and  60 
grammes  of  chlorate  of  potash,  which  yielded 
with  very  slight  variations,  between  39T55  and 
39  167  per  cent,  of  oxygen;  he  thence  admits  in 
definitive,  the  number  39-161  which  had  been  ob- 
tained  in  two  experiments.  I  obtained  3915. 
We  have  already  seen  that  the  experiments  of 
M  Eelouze  correspond  with  those  of  M.  Marignac 

weibtnnf  Thffie  cxperiments  give  as  the  atomic 

chloruret  of  potassium  932‘ 14;  and 

mine  voz  ob8. 

M  Marignac  has  also  experimented  on  the  hv- 
perchlorate  of  potash,  with  the  view  of  controlling 
the  first,  and  has  obtained  49-173,  49-174,  and 

weioS  nPfVenL-,  °f  °Xyg,en '>  the  atomic 

v  eight  of  the  chloruret  of  potassium  932-577  a 

number  approaching,  as  nearly  as  possible,  that 

the1rhlmhadf  °ftaTed;  He  found)  besides,  that 
the  chloiuret  of  potassium*  was  produced  by  this 

salt,  constantly  contained  a  trace  of  oxyde  of  iron 

with  wM110t  dlfe?1Ved  in  taking  up  the  chloruret 
with  water.  After  the  publication  of  his  paper 

he  sta  ed  m  a  note  that  he  had  afterwards  suc- 
ceeded  m  removing  this  impurity  from  the  hyper¬ 
chlorate  of  potash,  which  was  probably  owing  to 
ferrate  of  potash,  by  adding  a  few  drops  of  hy¬ 
drochloric  acid  to  a  solution  of  the  salt,  and  by 
plunging  metallic  iron  into  it,  by  which  the  iron 
contained  in  the  salt  was  reduced  to  a  state  of 
chloruret  of  iron.  This  latter  remaining  in  the 

uerfectlvftei'f0f  crystaIlisaUon>  left  the5  crystals 

P  ve  in  a  f  .ee,fl0m  u'on-  The  sa]t  thus  purified, 
gave  m  a  single  experiment,  489-916  per  cent  of 

oxygen,  corresponding  to  932-14,  on  the  atomic 
weight  of  the  chloruret  of  potassium.  It  may 
however,  be  observed,  that  we  cannot  readily  U  J 
deistand  the  reason  why  the  salt,  when  deprived  of 


iron,  should  yield  less  oxygen  than  that  which 
is  slightly  impurified  by  it ;  for  even  when  the 
ferric  acid  is  Fe  Ot,  it  ought  to  yield  less  oxygen 
than  the  hyperchloric  acid,  since  two  atoms  of 
chlorine  weigh  442'65,  and  two  atoms  of  iron 
weigh  678'4;  this  last  experiment,  therefore,  must 
not  be  taken  into  consideration. 

In  order  to  ascertain  the  atomic  weight  of  chlo¬ 
rine,  there  are  yet  two  analyses  to  be  made, 
namely,  to  determine  the  composition  of  the  chlo¬ 
ruret  of  silver,  and  the  quantity  of  the  chloruret 
of  silver  that  a  given  weight  of  the  chloruret  of 
potassium  would  furnish.  He  found  that  one 
hundred  parts  of  silver  gave  13274  p.  of  chlorine ; 
the  medium  of  my  experiments  was  132-75.  He 
obtained,  besides,  from  one  hundred  parts  of  the 
chloruret  of  potassium  from  192-33  to  192-34 
of  the  chloruret  of  silver.  I  obtained  192'4. 

M.  Marignac  obtained  by  calculating  the  atomic 
weight  of  the  chloruret  of  potassium  according  to 
the  analysis  of  the  chlorate  of  potash,  the  number 
932-14,  whence  it  results  that  the  quantity  of 
chlorine  contained  in  the  found  corresponding 
chloruret  of  silver  is  442-14,  a  number  which  re¬ 
presents  the  atomic  weight  of  chlorine,  and  which 
gives  490  as  the  atomic  weight  of  potassium.  My 
experiments  have  given  442'651  as  the  atomic 
weight  of  chlorine,  and  489-916  of  potassium.  The 
atomic  weight  of  silver  may  thence  be  calculated 
at  1350;  my  experiments  give  it  as  135L6.  M. 
Marignac  obtained  these  results,  by  calculating 
the  chloruret  of  silver  corresponding  to  the  chlo¬ 
ruret  of  potassium,  according  to  those  of  his  ex¬ 
periments  which  furnished  the  least,  namely: 
192-33;  if  the  medium  be  taken  between  the  two 
results,  which  would  be  more  correct,  we  should 
obtain  192"335.  That  which  best  proves  how 
small  are  the  errors  of  observation,  on  which  the 
last  figures  of  atomic  weights  depend,  are  the 
weights  corresponding  to  the  last  numbers. 

The  weights  equivalent  of  chlorine, 

became  . . .  442-198 

The  atomic  weight  of  potassium  ..  489-954 

silver .  1350-630 


*  ■ [  myself’  used  in  many  experiments,  a 

cover  of  fi  emig  paper,  which  I  folded,  and  at- 

1  kbM  nf  hreHtren?lty  °f  lhe  tube’  80  as  to  form 

a,klnd  cyllndncal  sac>  through  which  the  gas 
®v°sU  d.ll  te!'-.  Bef°re  'he  experiment,  this  tube 
Passed  into  a  larger  one,  to  which  it  was 
joined  horizontally,  and  into  which  the  gas  passed 
and  where  it  was  dried  and  weighed.  P  ’ 


It  is  probable  that  we  never  attain  an  absolute 
certainty  with  regard  to  the  true  atomic  weight  of 
any  body ;  but  since  we  have  approached  it  so 
near  that  the  oscillations  of  experiments  are  as 
insignificant  as  those  we  have  under  notice,  it  is  a 
matter  of  indifference,  as  far  as  regards  the  use 
that  may  be  made  of  it  in  science,  which  of  the 
oscillations  is  selected,  provided  all  the  world 
adopt  it.  These  experiments  also  show  that 
neither  the  atomic  weight  of  chlorine  nor  that  of 
potassium  is  an  atomic  multiple  of  the  equivalent 
""'eight  of  hydrogen ;  that  of  (silver  sensibly  ap¬ 
proaches  it. 

Solubility  of  Chlorine  in  Water. — M.  Pelouze 
(L’lnstitut,  No.  473,  p.  11)  has  examined  the 
solubility  of  chlorine  in  water  at  different  tem¬ 
peratures.  He  has  found  it  more  soluble  than  it 
has  hitherto  been  supposed  to  be ;  to  ascertain  it, 
all  that  is  necessary  is,  during  the  saturation  of 
the  liquid,  to  allow  the  latter  to  remain  at  absolute 
rest  until  all  the  atmospheric  air  contained  in  that 
part  of  the  flask  not  occupied  by  the  water  has 
been  replaced  by  chlorine.  If  the  liquid  contain¬ 
ing  chlorine  be  shaken  while  there  is  still  air  in  the 
flask,  the  water  absorbs  the  air,  and  gives  up  the 
chlorine  with  a  rapidity  astonishing  in  the  direct 
relation  of  their  solubility ;  there  is  scarcely  any 
other  gas  which  is  so  readily  expelled  as  chlorine. 
He  determined  the  quantity  of  chlorine  dissolved 
by  the  known  method  of  Gay  Lussac,  by  means  of 
arsenious  acid  (Report,  1836,  p.  157.  Swed.  ed.). 
One  hundred  volumes  of  water  dissolve  the 
volumes  of  chlorine  gas  which  follow,  at  the  stated 
temperatures  : — 

175  to  180  volumes  at  the  temperature  of  32°  Faht 

270  “  275  .  48°  “ 

270  “  275  . 50°  “ 

250  “  260  .  54°  << 

250  “  260  .  57°  « 

245  “  250  .  *  570#  « 

200  “  210 . 86*  “ 

155  “  160  .  104°  “ 

115  “  120 . ::.:.:::i22°  •* 

60  “  65 . .  « 


*  This  figure  is  evidently  a  misprint. 
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The  saturated  solution  is  of  a  greenish  yellow 
colour. 

Hypochlorous  Acid. — Gay  Lussac  (Ann.  der 
Chemie  und  P/icirm.  vol.  xliii.  p.  153)  has  made 
an  experiment  on  hypochlorous  acid,  the  principal 
object  of  which  was  to  prove  that  the  decolourising 
power  with  which  it  is  endowed,  is  equal  to  that  of 
the  quantity  of  chlorine  which  was  requisite  to  its 
formation;  that  is  to  say,  that  one  atom  of  Cl.  has 
the  samd  decolourising  power  as  2  Cl.  He  has 
found  that  this  acid  is  formed  with  the  greatest 
facility  in  the  liquid  state,  by  passing  gaseous 
chlorine  into  a  well-powdered  oxide  of  mercury, 
mixed  with  water  ;  the  water  dissolves  the  chlo- 
ruret  of  mercury  and  the  hypochlorous  acid  ;  and 
if  there  is  an  excess  of  oxide,  this  latter  is  com¬ 
bined  with  a  part  of  the  chloruret  to  form  the 
black  basic  chloruret,  which  is  known.  M.  Gay 
Lussac  has  further  confirmed  the  composition 
which  had  been  attributed  to  it,  according  to  ex¬ 
periments  of  M.  Balard.  He  has  described  an 
experiment  which  he  made  to  obtain  it  in  the 
state  of  gas,  by  passing  dry  gaseous  chlorine  on 
dry  oxide  ef  mercury ;  the  chloruret  of  mercury 
is  formed,  and  also  a  colourless  gas,  which  he 
considered  to  be  the  gas  of  hypochlorous  acid,  but 
which  is  nothing  else  than  oxygen,  according  to 
the  subsequent  experiments  of  M.  Pelouze.  He 
has  also  examined  the  effect  of  boiling  on  a  satu¬ 
rated  solution  of  this  acid  in  water ;  one  part  is 
decomposed  into  chloric  acid  and  chlorine  ;  and  if 
a  saturated  solution  is  subjected  to  distillation, 
there  passes  with  the  first  tenth  part  of  the  water 
one-fourth  of  hypochlorous  acid  ;  with  the  second, 
rather  more  than  one-fifth ;  with  the  third,  one- 
sixth  ;  and  so  on  in  diminishing  quantities,  so  that 
with  the  last  tenth  part  of  water,  there  does  not 
remain  any  hypochlorous  acid. 

M.  Pelouze  (L’ Institut,  No.  473,  p.  9)  has  com¬ 
municated  a  much  more  important  work  on  this 
acid.  He  has  found  that  the  common  red  oxide 
of  mercury,  which  produces  hypochlorous  acid  with 
chlorine  in  presence  of  water,  gives  nothing  else 
than  the  chloruret  of  mercury  and  oxygen  gas, 
when  they  are  both  anhydrous ;  so  that  the  yellow 
oxide  of  mercury  prepared  with  potash,  is  the 
proper  substance  to  obtain  hypochlorous  acid. 
The  reciprocal  action  of  chlorine  and  of  this  acid 
is  so  lively,  that  the  combination  is  accompanied 
with  a  luminous  phenomenon  which  destroys  the 
hypochlorous  acid  when  the  necessary  precautions 
to  prevent  its  being  heated  have  not  been  taken. 
If  the  yellow  oxide  of  mercury  has  been  previously 
heated  to  590  or  630°,  it  loses  all  the  energy  it 
possessed  previously  to  its  being  heated,  and  may 
be  used  in  safety,  without  fear  of  too  intense  a  re¬ 
action.  The  plan  employed  by  M.  Pelouze  to  pre¬ 
pare  this  acid  in  the  gaseous  state,  consists  in 
filling  a  glass  tube  with  yellow  oxide  of  mercury, 
heated  as  has  been  already  stated,  and  passing 
slowly  through  a  current  of  dry  and  pure  chlorine, 
which  gradually  transforms  the  oxide  into  the 
chloruret  of  mercury,  and  gives  origin  to  hypo¬ 
chlorous  acid,  which  is  disengaged  at  the  other 
end  of  the  tube,  which  has  been  previously  drawn 
out  very  fine,  bent,  and  introduced  into  a  very  dry 
flask,  at  the  bottom  of  which  the  gas  collects  in 
consequence  of  its  weight,  and  gradually  expels 
the  atmospheric  air,  as  does  chlorine.  Ifit  is  desired 
to  have  a  solution  of  the  gas  in  water,  it  is  poured 
into  the  flask,  and  the  operation  prolonged  until 
the  water  is  saturated. 

The  hypochlorous  acid  gas  can  be  condensed, 
even  without  pressure,  by  simply  cooling,  inso¬ 
much  that  it  condenses  in  the  form  of  liquid, 
which  is  caused  to  pass  into  a  small  receiver  with 
a  long  neck,  surrounded  by  a  mixture  of  snow  or 
ce  and  sea-salt,  by  which  a  temperature  of  3° 
below  zero,  Fahr.,  is  produced.  This  liquid  is 
red,  like  the  arterial  blood ;  it  gives  out  an  odour 
both  like  that  of  chlorine  and  iodine ;  but  it  is 
much  stronger  than  the  latter,  and  causes  great 
pain  in  the  eyes.  It  does  not  resume  its  gaseous 
form  under  a  temperature  of  64°  and  68°  Fahr. 
The  gas  is  of  a  reddish  yellow  colour,  and  cannot 
be  confounded  with  that  of  chlorine.  There  is 
danger  in  breathing  it,  even  in  small  quantities, 
and  it  excites  a  cough,  which  often  occasions  a 
spitting  of  blood.  The  liquid  hypochlorous  acid 
readily  explodes,  even  at  3°  below  zero,  Fahr., 


although  it  does  not  resume  its  gaseous  form 
below  64°;  when  a  file  is  used  on  the  tube  in 
which  it  is  contained,  it  explodes  by  the  vibration 
which  is  caused  ;  there  is  equal  danger  in  pouring 
it  from  one  vessel  into  another.  This  explosion 
is  not  owing  solely  to  volatilisation,  but  to  the 
decomposition  of  the  acid  into  chlorine  and  oxy¬ 
gen.  Arsenic,  phosphorus,  and  potassium  are 
oxidised,  often  with  explosion,  when  introduced 
into  the  acid  liquid  or  into  the  gas.  Antimony,  in 
very  fine  powder,  produces  the  same  phenomenon, 
but  when  it  is  in  small  grains,  possessing  a  brilliant 
crystalline  surface,  it  is  not  attacked,  and  the 
acid  liquid  may  be  separated  by  destination. 

Hypochlorous  acid  gas  is  decomposed  under  the 
influence  of  a  very  slight  elevation  of  temperature. 
An  explosion  often  takes  place,  but  sometimes  the 
elements  separate  quietly  and  without  noise.  It 
is  possessed  of  a  much  greater  solubility  in  water 
than  is  generally  supposed.  M.  Pelouse  has  ob¬ 
served  that  water  at  32°  can  dissolve  as  much  as 
200  times  its  own  volume  ;  so  that,  as  the  density 
of  the  gas  is  2,977,  and  a  quart  of  gas  weighs 
3,864  grammes,  it  results  that  this  corresponds 
for  100  parts  of  water,  by  weight,  to  77,364  parts 
of  hypochlorous  acid  ;  or  else,  one  atomic  weight 
of  hypochlorous  acid  and  six  atomic  weights  of 
water.  This  solution  possesses  the  same  colour  as 
the  gas,  and  a  decolorising  power  corresponding 
to  400  times  its  volume  of  chlorine. 

M.  Pelouse  has  been  led  by  some  considera¬ 
tions  relative  to  the  fact  that  the  red  oxide  of 
mercury  prepared  by  the  dry  method,  as  well  as 
that  which  results  from  the  calcination  of  the  ni¬ 
trate,  does  not  produce  hypochlorous  acid  without 
the  presence  of  water,  to  admit  that  it  is  due  to 
the  crystalline  state,  which  does  not  exist  at  all 
in  the  preparation  by  the  moist  plan,  and  recals 
on  this  occasion  the  example  which  has  been  cited 
of  antimony  in  crystalline  grains,  which  does  not 
exert  any  influence  on  the  composition  of  hypo¬ 
chlorous  acid,  whilst,  under  the  form  of  fine 
powder,  it  decomposes  it  with  violence.  He  has 
observed  that  when  the  same  weight  of  these  two 
kinds  of  oxide  of  mercury  is  exposed  to  an  ele¬ 
vated  temperature,  the  same  for  each,  the  oxide 
prepared  by  the  moist  plan  is  entirely  converted 
into  mercury  and  oxygen  gas,  whilst  only  a  very 
small  proportion  of  the  latter  undergoes  de¬ 
composition.  He  adds,  besides,  some  other 
examples  which  prove  that  the  crystalline  group¬ 
ing  of  the  particles  opposes  the  chemical  changes 
with  a  power  which  is  not  met  with  in  amorphous 
bodies. 

M.  Gay  Lussac  (L’ Institut,  No.  476,  p.  41) 
objects  to  this  observation,  that  it  is  not  correct 
to  attribute  chemical  action  to  the  crystalline 
texture.  The  particles  of  crystalline  bodies  are 
closer  than  in  an  entirely  amorphous  body,  and 
we  may,  by  powdering,  reduce  the  first  to  the 
same  state  of  division  as  the  second,  whence  it 
evidently  results  that  that  which  opposes  a  more 
lively  reaction,  in  the  first  instance,  is  only  a  me-' 
chanical  action.  Whilst  chlorine  penetrates  in¬ 
stantaneously  'all  the  oxide  precipitated  in  the 
amorphous  state,  it  only  acts  on  the  surface  of 
each  grain  of  the  crystallised  and  pulverised 
oxide,  and  the  interior  is  untouched  by  it.  M. 
Gay  Lussac  has  found,  besides,  that  when  the  two 
kinds  of  oxide  are  heated  in  retorts  placed  in  a 
metal  bath,  the  reduction  commences  with  each  at 
the  same  moment,  and  is  arrested  equally  when 
the  temperature  is  lowered,  so  that  even  if  one  of 
them  should  require  a  longer  time  to  effect  its 
reduction,  the  temperature  at  which  decomposi¬ 
tion  takes  place  is  the  same  for  both.  We  may 
add  to  this  another  cause  of  difference  which  has 
escaped  these  chemists.  We  have  seen,  from  the 
preceding  observation,  that  there  exists  a  differ¬ 
ence  between  the  combinations  of  phosphorus 
with  sulphur  and  oxygen,  according  as  the  tem¬ 
perature  at  which  the  combination  is  effected,  is 
more  or  less  elevated,  and  we  know  that  there 
exists  a  similar  difference  between  the  red  and 
yellow  oxides  of  mercury.  It  is,  then,  very  pro¬ 
bable  that  the  same  difference  exists  also  between 
the  red  oxide  of  mercury  and  the  yellow. 

Chlorous  Acid.— M.  Millon  (Journ.  fur  pv 
hem.  vol.  xxvii.  p.  393;  V  Institut,  No.  456,  p 
J)  has  finally  succeeded  in  preparing  chloroug 


acid  in  the  isolated  state  ;  it  has  long  been  known 
in  its  combinations  with  potash  and  soda  in  the 
decolorising  liquids,  which  precede  the  formation 
of  the  chlorate  of  potash,  although  its  existence 
has  been  much  discussed.  The  plan  which  he 
adopted  for  its  preparation  is  as  ingenious  as  it  is 
simple.  He  dissolved  in  a  solution  of  chloric  acid 
in  water  a  quantity  of  arsenious  acid,  equivalent  to 
the  quantity  of  chloric  acid  contained  therein;  Cl  05 
+  As  Os  produce  As  Os  +  Cl  O3  ;  the  arsenic  acid 
remains  in  the  liquor,  and  the  chlorous  acid  is 
disengaged  in  the  gaseous  state  with  the  aid  of 
gentle  heat.  It  nevertheless  is  not  necessary  to 
prepare  chloric  acid  in  the  first  instance  ;  it  is 
sufficient  to  mix  by  trituration  twenty  parts  of 
powdered  chlorate  of  potash,  and  fifteen  parts 
of  powdered  acid  with  a  little  water,  and  to 
add  afterwards  a  mixture  of  sixty  parts  of  pure 
nitric  acid  of  L327  D,  and  twenty  parts  of  water. 
The  nitric  acid  dissolves  the  arsenious  acid,  and 
part  of  the  chlorate,  the  chloric  acid  of  which  is 
converted  into  chlorous  acid,  and  reaction  conti¬ 
nues  until  the  decomposition  is  complete.  The 
whole  is  then  poured  into  a  glass  receiver,  which 
is  filled  almost  up  to  the  neck,  in  order  that  there 
may  be  as  little  air  in  it  as  possible ;  a  tube  of 
disengagement  for  the  gas  is  adapted  to  the  open¬ 
ing,  and  it  is  heated  in  a  water-bath  to  104°  or 
120°  Faht.,  the  greatest  care  being  taken  not  to 
exceed  the  last  named  temperature,  as  a  few 
degrees  over  might  easily  give  rise  to  an  explosion 
which  would  burst  the  receiver.  The  disengage¬ 
ment  of  the  gas  takes  place  slowly  ;  it  may  be 
collected,  as  in  the  preceding  instance,  in  a  dry 
flask,  or  it  may  be  passed  into  water  until  it  i 
saturated.  It  may  also  be  obtained  by  operating 
in  the  same  manner  on  one  part  of  tartaric  acid, 
four  parts  of  the  chlorate  of  potash,  six  parts  of 
nitric  acid,  and  eight  parts  of  water;  but  in  that 
case  it  is  mixed  with  carbonic  acid  gas. 

The  colour  of  chlorous  acid  gas  is  of  a  deep 
greenish  yellow  colour  :  its  odour  is  very  different 
to  that  of  hypochlorous  acid ;  it  produces  great 
irritation  in  the  throat  and  lungs.  It  decolorises 
and  destroys  the  colour  of  soluble  indigo  blue,  but 
it  is  without  action  on  arsenious  acid,  as  its  pre¬ 
paration  indicates ;  arsenious  acid  cannot,  there¬ 
fore,  be  employed  as  a  chlorometric  substance  in 
those  instances  where  chlorous  acid  may  act  as  the 
decoloring  agent.  It  forms,  by  condensation, 
a  red  liquid  of  a  less  deep  colour  than  that  of  hy¬ 
pochlorous  acid,  and  requires  a  lower  degree 
of  temperature  for  its  liquefaction  ;  at  135*  Faht., 
it  is  decomposed  into  chlorine  gas,  and  oxygen, 
with  a  slight  shock.  Water  at  68  deg.  Faht., 
dissolves  only  six  times  its  volume.  The  solution 
has  a  deep  gold  yellow  colour,  a  caustic  taste, 
and  it  produces  in  a  few  instants  a  yellow  spot 
on  the  skin,  like  nitrous  acid.  A  smaller  quantity 
of  chlorous  acid  gives  a  greenish  colour  to  the 
water;  the  colouring  power  which  it  exerts  on 
water  is  so  intense,  that  a  slight  gas-bubble  is 
sufficient  to  impart  an  appreciable  colour  to  a  quart 
of  water.  The  light  of  the  sun  decomposes  the 
gas,  as  well  as  its  solution  in  water.  The  dry 
gas  is  without  action  on  the  metals,  even  upon 
zinc ;  liquid  mercury  alone  absorb  it  without 
leaving  any  residue.  When  dissolved  in  water,  on 
the  contrary,  it  oxydises  the  metals,  and  some¬ 
times  basic  chlorurets  are  obtained,  sometimes 
mixtures  of  chlorate  and  chloruret ;  gold,  platina, 
and  antimony,  nevertheless,  resist  this  action. 
It  combines  with  the  metallic  oxydes,  and  gives 
combinations  of  a  different  kind.  It  possesses 
the  singular  property  of  not  combining  immedi¬ 
ately  with  caustic  alkalies  or  alkaline  earths,  when, 
mixed  together,  and  not  even  when  the  mixture 
is  shaken.  Twenty  minutes  often  pass,  before  the 
combination  is  effected  ;  the  colour  disappears, 
and  the  liquid  then  contains  a  chlorite.  It  forms 
with  barytes  and  soda,  bichlorites,  the  solution  of 
which  is  of  a  deep  red  colour,  but  which  cannot 
be  obtained  in  the  state  of  crystallisation.  Many 
soluble  chlorites  do  not  admit  of  evaporation 
beyond  a  certain  degree  of  concentration  without 
decomposition.  The  barytic,  strontiac,  plumbic, 
and  argentine  salts  may  be  obtained  crystallised. 
Diluted  nitric  acid  decomposes  all  the  chlorites, 
and  expels  the  chlorous  acid. 

M.  Millon  has  analysed  chlorous  acid  gas  and 
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the  salt  of  silver,  and  has  found  that  chlorous  acid 
is  composed  of  one  equivalent  of  chlorine  and  three 
atoms  of  oxygen=Cl,  as  it  has  been  hitherto  ad¬ 
mitted.  As  regards  its  capacities  of  saturation, 
one  atom  of  chlorous  acid  saturates  one  atom  of 
base.  It  is  decomposed  by  a  very  small  number 
of  organic  matters.  The  compound  called  oxide  of 
chlorine,  produces,  when  it  is  collected  in  caustic 
potash,  equal  atomic  weights  of  the  chlorate  and 
chlorite  of  potash. 

Preparation  of  the  Hyperchloric  Acid — M. 
Nativelle  (Journ.  fur ■  pr.  Chemie,  vol.  xxvi, 
p.  405)  has  indicated  the  following  method  for  the 
preparation  of  hyperchloric  acid ;  two  parts  of  pure 
and  concentrated  sulphuric  acid  are  mixed  in  a 
retort  with  500  parts  of  equally  pure  powdered 
hyperchlorate  of  potash,  and  the  mixture  is  dis¬ 
tilled  at  334  deg. ;  the  hyperchloric  acid  distils 
over,  and  crystallizes  in  the  neck  of  the  retort.  In 
this  way  there  is  always  a  risk  of  loss  occasioned 
by  the  ready  decomposition  to  which  the  acid  is 
subject,  as  pointed  out  by  M.  Serullas.  It  is 
better  to  mix  the  sulphuric  acid  previously  with  a 
tenth  part  of  its  weight  of  water.  As  soon  as  it  is 
ascertained  that  the  salt  is  dissolved,  and  the  hy¬ 
perchloric  acid  is  being  set  at  liberty,  the  heat 
must  be  diminished,  and  the  mixture  kept  at  316 
deg.,  which  is  the  boiling  point  of  hyperchloric 
acid.  The  distillation  must  be  carefully  and  slowly 
managed,  so  that  the  mixture  maynotboil,  as  other¬ 
wise  the  sulphuric  acid  would  be  carried  over  in 
considerable  quantity.  The  temperature  of  the 
retort  must  afterwards  be  gradually  raised,  and 
when  the  residue  has  become  colourless,  the  dis¬ 
tillation  is  arrested,  as  nothing  but  sulphuric  acid 
will  pass  over  afterwards.  In  this  manner  are 
obtained  for  every  hundred  parts  of  the  salt  em¬ 
ployed,  sixty  parts  of  an  acid  of  the  density  of 
T445.  It  is  mixed  with  a  small  quantity  of  hy¬ 
drochloric  acid,  a  large  amount  of  sulphuric  acid 
and  water.  The  first  is  separated  by  means  of  a 
concentrated  solution  of  the  sulphate  of  silver,  and 
the  sulphuric  acid  is  precipitated  by  carbonate  of 
barytes,  which  is  added  in  small  quantities,  as  long 
as  the  sulphate  of  barytes  is  formed.  The  pro¬ 
duction  of  a  small  quantity  of  hyperchlorate  of 
barytes  towards  the  end  of  the  process  cannot  be 
prevented,  but  it  must  be  attempted  to  make  it  as 
little  as  possible.  The  acid  must  afterwards  be 
distilled  in  an  oil-bath.  Water  only  passes  over 
until  the  temperature  is  raised  as  high  as  316  deg., 
and  the  acid  should  be  kept  a  little  below  that 
degree  as  long  as  water  is  disengaged ;  the  re¬ 
ceiver  should  then  be  changed,  and  the  distillation 
continued  at  a  rather  higher  temperature,  until 
there  remains  in  the  retort  only  the  hyperchlorate 
of  barytes,  and  the  hyperchlorate  of  silver.  By 
this  process  may  be  obtained  thirty  parts  of  pure 
acid,  of  a  density  of  T72  to  1’8‘2  for  every  hundred 
parts  of  salt  employed.  In  these  distillations, 
luting  containing  organic  matters  must  not  be  used, 
because  there  would  be  always  small  explosions 
at  the  expense  of  the  gas  of  the  acid.  The  only 
substance  that  can  be  employed  is  asbestos;  but  it 
is  much  more  useful,  instead  of  using  luting,  to 
surround  the  receiver  with  water  mixed  with  ice. 

M.  Wilstein  ( Buchner’s  Repertorium,  Z.  R.  vol 
xxiii)  has  performed  several  experiments  on  this 
subject.  He  found  that  this  distillation  required 
a  great  excess  of  sulphuric  acid,  and  that  by  em¬ 
ploying  a  smaller  quantity  of  sulphuric  acid  than 
was  indicated  by  M.  Nativelle,  there  remained 
undecomposed  hyperchlorate  of  potash.  He  pro¬ 
poses  to  saturate  the  acid  obtained  by  distillation 
with  barytes,  and  to  separate  the  barytes  after¬ 
wards  with  exactly  the  quantity  of  sulphuric  acid 
that  is  needed.  He  has  tried  several  times  to  pre¬ 
pare  the  hyperchlorate  of  barytes  by  double  distilla- 
tl0n>  b.v  nieans  of  the  barytic  salts  and  the  hyper- 
clilorate  of  potash,  but  has  not  succeeded.  We 
shall  conclude  by  observing,  that  the  plan  of  M. 
Nativelle,  which  consists  in  adding  the  carbonate 
ol  barytes  to  the  crude  acid  in  order  to  precipitate 
all  the  sulphuric  acid,  and  to  distil  the  free  acid 
to  separate  it  from  the  barytic  salt  which  has 
formed,  is  much  more  rational. 

[To  lie  continued.! 


PROPOSAL  OF  A  NEW  REMEDY  FOR 
FEVER. 

Translated  for  the  “  Medical  Times,”  from  Buchner’s 
“  Repertorum  fiir  die  Pharmaeie,"vol.  xxxv.pp.  327-50, 
by  Dr.  SIGISMOND  SUTRO.* 


This  arcanum,  called  the  vegetable  fever  drops 
of  Dr.  Warburg,  was  distributed,  gratuitously, 
towards  the  end  of  the  year  1843,  from  Mayence, 
to  several  chemical  institutions  of  Germany,  in 
order  to  induce  therapeutical  trials,  and  gradually 
to  introduce  it  into  medical  practice.  But,  as  a 
rational  physician  is  not  easily  moved  to  adminis¬ 
ter  to  his  patients  a  remedy  of  which  he  has  no 
knowledge,  or,  in  other  words,  as  every  remedy 
becomes  the  more  scientific,  safe,  and  practical, 
the  sounder  the  knowledge  the  physician  possesses 
of  its  chemical  nature,  I  was  invited,  in  the 
beginning  of  December,  by  Professor  Sclmeemann, 
M.D.  (who  founded  the  Polyclinic  of  this  city,  and 
who  conducts  it  with  as  much  activity  as  judg¬ 
ment,  skill  and  success),  to  detect  and  make 
public,  if  possible,  the  constituents  and  composi¬ 
tion  of  Warburg’s  fever  drops.  The  interest 
excited  by  the  subject  being  very  general,  I  think 
it  useful  to  treat  it  here  publicly,  in  order  to  enable 
the  medical  and  pharmaceutical  public  to  judge  of 
the  arcanum,  and  to  occasion,  perhaps,  further 
investigation  in  other  quarters,  so  as  to  supply  or 
to  correct  whatever  I  may  have  overlooked  in  my 
analysis,  or  judged  incorrectly.  I  will  first  com¬ 
municate  the  description,  and  then  the  analysis 
of  the  arcanum  in  question. 

1 .  Description  of  Dr.  W arburg’s  Fever  dr  opts. — 
This  remedy  is  sold  in  small  four  sided  prismatic 
phials,  holding  about  six  drachms,  with  an  inscrip¬ 
tion  on  the  sides,  Dr.  Warburg’s  vegetable  fever 
drops.  Every  phial  is  well  closed  by  an  India  rubber 
stopper,  sealed  with  black  sealing-wax.  The 
content  is  a  dark  yellow,  brown  liquid,  not  per¬ 
fectly  clear,  the  smell  of  which,  on  first  drawing 
the  stopper,  gives  off  a  spirituous  odour,  savouring 
also  of  camphor  and  saffron,  of  an  intensely  bitter, 
somewhat  aromatic,  and  decidedly  camphorous 
taste. 

The  beautiful  yellow  colour  which  this  tincture 
communicates  to  white  paper,  is  also  remarkable, 
and  is  similar  to  that  produced  by  tincture  of 
saffron.  According  to  these  tokens,  I  should  have 
been  inclined  to  consider  the  arcanum  as  a  sort  of 
elixir  proprietatis,  composed  of  aloes,  myrrh,  and 
saffron,  with  an  addition  of  camphor ;  because  it 
possesses  actually  a  great  similarity  to  such  a  com¬ 
pound,  if  its  specific  application  against  fever  had 
not  contraindicated  such  an  idea ;  moreover,  I  must 
say,  the  taste  of  aloes  and  myrrh  could  not  be  dis¬ 
tinctly  recognised.  Every  phial  is  wrapped  in  an  en¬ 
velope  inscribed  on  the  outside  “  Dr.  Warburg's  Ve- 
getable  Fever  Drops,”  No.  27,  King  William-street, 
London,  and  containing  inside  directions  for  use, 
with  a  fac-simile  of  the  seat  and  signature  of  Carl 
Warburg,  M.D.,  as  the  discoverer  of  this  remedy. 
The  following  are  the  directions  : — ■ 

Upon  the  first  appearance  of  fever  symptoms,  of 
whatever  type,  a  full  dose  of  castor  oil,  or  some 
other  mild  purgative,  should  be  taken.  After  its 
free  operation,  an  adult  patient  must  take  one  half 
the  contents  of  the  phial  unmixed,  and  the  remain¬ 
ing  half  three  hours  afterwards.  Neither  food  nor 
drink  must  be  taken  during  the  interval,  nor  for 
one  hour,  at  least,  after  taking  the  second  dose. 
To  infants,  a  dose  of  forty  drops,  and  with  young 
persons  this  must  be  increased,  according  to  age 
and  circumstances,  up  to  the  adult’s  dose.  In 
every  case,  a  second  dose  must  be  given  three 
hours  after  the  first.  The  perspiration  produced 
by  the  medicine  must,  on  no  account,  be  checked, 
but,  on  the  contrary,  encouraged.  This  medicine 
may  be  taken  during  any  stage  of  fever,  and  in 
severe  cases,  where  its  prompt  action  is  particu¬ 
larly  necessary,  without  the  previous  use  of  laxative 


*  The  arcanum  here  spoken  of  having  excited 
considerable  attention  among  the  chemists  and 
medical  men  of  Germany,  I  have  thought  it  might 
not  be  uninteresting  to  submit  to  the  English 
medical  public  the  able  analysis  made  of  it  by  my 
distinguished  preceptor,  Buchner,  in  a  recent 
number  of  his  well-known  periodical. — S.  S. 


medicine ;  but  the  bowels  should  always  be  freely 
opened  as  soon  as  circumstances  will  permit. 

If  these  directions  are  strictly  adhered  to,  he 
says  at  the  conclusion,  “  this  medicine  removes  all 
fevers,  however  virulent  or  malignant,  without  the 
patient  having  recourse  to  another  remedy.”  The 
medical  public  receive  at  the  same  time  with  the 
medicine  a  pamphlet  under  the  following  title. 

Dr.  Warburg’ s  Vegetabilische  Fieber  Fropfen 
in  Hirer  pharmakodyncnnischen  wirkung  und 
Bcdeutung  beobaclitet  und  dargcstellt  durch  Dr. 
Fr.  Dupuis  prakt  Arzt  in  Mainz.  Mains,  1843. 
A uf  Kosten  des  Verfassers.  ( 44  S  in  qr  8) 

This  pamphlet,  after  a  short  introduction, 
treats  first  of  the  dynamic  effects  of  Warburg’s 
fever  drops,  then  of  its  indications  at  the  sick  bed, 
and  lastly  of  the  series  of  different  fevers  which 
have  been  successfully  treated  by  this  arcanum. 
It  is  said  in  its  favour,  that  it  has  been  acknow¬ 
ledged  by  the  most  reputed  physicians  of  different 
nations,  as  a  febrifuge  by  far  surpassing  bark  in 
power  and  efficacy  ;  and  that  it  has  proved  a  real 
specific  against  fever  in  all  quarters  of  the  world, 
and  in  every  climate,  as  well  against  the  various 
species  and  varieties  of  intermittent  fever  (parti¬ 
cularly  when  combined  with  affections  of  the  liver, 
or  when  originally  caused  by  such  complaint, 
or  combined,  with  icteric  phenomena),  as  against 
the  most  obstinate  and  malignant  typhus  fevers, 
in  their  various  forms  and  stages.  It  is  also  alleged 
that,  after  the  removal  of  the  febrile  symptoms, 
it  guards  the  patient  better  against  relapses,  than 
any  preparation  of  bark.  Dr.  Dupms  assures  us 
that  the  assessor  of  the  Medical  Council,  Dr. 
Buechner,  of  Mentz,  analysed  this  arcanum,  and 
found  therein  no  mineral,  no  quinine  (?),  no 
morphia,  no  strychnia ;  in  short,  nothing  but  vege¬ 
table  constituents.  Dr.  Dupuis  assures  us  further, 
that  he  has  not  only  tried  this  medicine  with 
different  patients,  but  also  on  healthy  individuals, 
namely  :  on  himself,  and  on  four  other  persons.  At 
three  o’clock,  p.m,  one  half  of  the  medicine  was 
given,  and  at  six  o’clock  the  remainder,  strict 
diet  and  regimen  being  observed.  Immediately 
after  taking  the  remedy,’ a  feeling  of  warmth  and 
comfort  was  diffused  over  the  epigastric  region, 
which  afterwards  extended  over  the  whole  abdo¬ 
men  and  the  lower  extremities,  and  alittle  later,  over 
the  chest  and  upper  extremities.  This  feeling  of 
com  fort  passed  gradually  into  an  increased  warmth 
of  the  skin,  and  soon  after  into  a  copious  and 
relieving  perspiration,  generally  lasting  from  three 
to  four  hours,  and  accompanied  by  a  state  of  somno¬ 
lency.  To  this  general  ease  and  animation  of  the 
organic  functions,  was  joined  increased  thirst  and 
a  disposition  to  alvine  evacuation ;  which  frequently 
ensued  very  copiously  in  from  four  to  six  hours 
after  taking  the  medicine.  No  heat  was  perceived 
in  the  head  or  chest.  Greater  appetite  and  more 
easy  digestion  were  always  perceived,  besides  a 
peculiar  feeling  of  ease  in  the  whole  abdomen. 
Pulse,  when  formerly  small  and  weak,  became 
stronger  and  more  lively,  whilst  the  full  and 
hard  pulse  became  undulating  and  soft  during  the 
perspiration,  with  a  somewhat  increased  respira¬ 
tion  and  heat  of  the  skin  ;  particularly  in  the  abdo¬ 
men,  but  less  in  the  chest  and  head.  Obstructions 
of  the  portal  system  disappeared  rapidly  in  con¬ 
sequence  of  its  use.  The  remedial  effect  is  said 
to  last  from  six  to  twelve  hours,  and  never  to 
leave  atony  or  weakness  of  muscular  action,  or 
increased  sensitiveness.  Dr.  Dupuis  further 
declares  that  he  has  observed  as  a  consequence  of 
its  remedial  effect  in  intermittent,  simple  gastric, 
and  in  the  second  stage  of  nervous,  fevers,  a 
softer  and  more  quiet  pulse,  a  velvet-like,  soft, 
warm  feeling  of  the  skin,  an  easier  and  deeper 
respiration,  an  increased  urinary  secretion  exhi¬ 
biting  after  standing  some  hours  a  yellowish  red 
sediment,  and  a  strong  ammoniacal  smell;  in 
general,  increased  secretion  and  excretion,  con¬ 
siderable  relief,  and  gradual  progress  into  the 
convalescent  stage.  The  author  names  as  indica¬ 
tions  for  the  use  of  Dr.  Warburg’s  remedy, 
intermittent  fevers  after  the  alimentary  passages 
have  been  freed  of  impurities  ;  disguised  inter¬ 
mittent  fevers  with  symptoms  of  neuroses,  neural¬ 
gia;,  apoplexy,  trismus,  tetanus;  simple  gastric 
fevers  after  the  use  of  emetics  and  purgatives  ; 
pituitous  and  nervous  fevers,  particularly  typhus 
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abdominalis,  when  the  state  of  nervous  depres¬ 
sion  has  made  its  appearance. 

Also,  obstructions  in  the  functions  of  the  gas¬ 
tric  hepatic  system,  accompanied  with  icterus  ; 
rheumatic  fevers,  cardialgia,  colics,  acidity  of  the 
stomach,  &c.  The  remedial  effects  enumerated 
in  this  pamphlet,  the  feeling  of  warmth  in  the 
epigastric  region,  the  increased  transpiration,  the 
exhaling  perspiration,  with  the  state  of  ease  and 
somnolency,  the  increased  appetite,  the  more  rapid 
digestion,  accompanied  by  thirst,  the  tendency  to 
alvine  evacuation,  generally  following  from  four  to 
six  hours  after  taking  the  remedy,  are  all  perfectly 
applicable  to  the  old  renowned  elixir  proprietors 
of  both  Paracelsus  and  Boerhave,  when  combined 
with  a  little  camphor,  Warburg’s  arcanum  having 
much  similarity  with  the  above  elixir,  as  regards 
appearance,  smell,  and  taste; but  the  circumstance 
that  this  is  chiefly  extolled  as  a  febrifuge,  and 
that  aloes  and  myrrh  cannotbe  distinctlyrecognised 
by  smell  or  taste,  induces  the  assumption  that  a 
powerful  anti-febrile  remedy  must  be  also  con¬ 
tained  in  it. 

2.  Chemical  analysis  of  the  arcanum  in  question* 
— The  tincture  may  be  diluted  in  any  proportion 
with  alcohol,  when  it  assumes  a  clear  yellow 
colour.  If  shaken  with  ether,  a  thickisli  brown 
liquid  is  separated,  while  the  ether  imbibes  a 
golden  yellow  colour,  and  a  bitter,  distinctly 
saffron-like  taste.  If  Warburg’s  tincture  be 
diluted  with  water,  clear  yellow  flakes  are  sepa¬ 
rated,  which  are  soluble  both  in  alcohol  and  acetic 
acid;  and  that,  which  remains  suspended  in  the 
water,  also  appears  as  a  clear  golden  yellow 
liquid  of  a  bitter  taste,  of  neutral  reaction, 
becoming  brown  by  chloride  of  iron,  and  not 
rendered  turbid  by  a  solution  of  isinglass. 

This  seems  to  prove  that  neither  rhubarb,  nor 
any  other  vegetable  containing  tannin,  forms  a 
constituent  of  Warburg’s  fever  drops.  By  am¬ 
monia,  the  yellow  colour  of  the  tincture  is  changed 
to  red,  which  certainly  corresponds  to  the  action  of 
rhubarb,  and,  at  thesametime,  considerable  cloudi¬ 
ness  appears.  The  contents  of  a  phial  of  fever  drops, 
weighing  upwards  of  5  drachms,  were  subjected  to 
distillation  at  a  temperature  at  which  the  liquid  was 
scarcely  brought  to  ebullition,  and  continued  till 
the  distilled  liquor  amounted  to  almost  4  drachms ; 
the  residuum  in  the  retort,  still  possessing  a  distinct 
saffron  odour,  consisted  now  of  two  layers ;  at  the 
top  a  clear  golden  yellow,  watery,  liquid  was  float¬ 
ing,  of  a  bitter  taste,  analagous  to  that  of  aloes ; 
whilst  a  brown  resinous  substance  was  found  at 
the  bottom.  The  watery  liquid  was  poured  into 
a  little  glass  saucer,  and  evaporated  at  a  moderate 
heat ;  it  left  a  beautiful  saffron-yellow,  clear 
extract,  which  showed  only  some  crystalline 
granules  at  the  borders,  but  still  possessed  gene¬ 
rally  a  distinct  smell  of  saffron  and  a  tolerably 
pure  bitter  taste.  The  resinous  residuum  in  the  re¬ 
tort  was  dissolved  in  hot  alcohol,  by  which  I  ob¬ 
tained  a  brownish  yellow  and  very  bitter  solution, 
which  I  added  to  the  watery  extract,  and  allowed  to 
evaporate  at  a  moderate  heat,  in  order  to  ascertain 
the  weight  of  the  fixed  constituents  contained  in 
one  phial  of  the  fever  drops.  After  complete 
evaporation  of  the  alcohol,  a  yellow,  transparent, 
and  fine  extract  was  left,  displaying  all  the  ap¬ 
pearance  of  aloe  lucida,  with  a  corresponding- 
scent,  and  also  a  saffron-like  taste,  brittle  and 
friable  when  cold,  when  it  appeared  as  a  beautiful 
yellow  powder,  softening  under  the  influence  of 
heat,  but  not  becoming  glutinous;  this  mass 
weighed  20  grains.  It  was  triturated  and 
acted  on  by  ether  of  750  specific  gravity ;  in  this 
manner  I  had  separated  the  fever  drops  into  three 
distinct  component  parts,  viz  : — (a),  the  distilled 
liquid;  (b),  that  part  soluble  in  ether  of  750 
specific  weight,  and  (c),  the  residuum,  insoluble 
therein.  Let  us  now  separately  consider  each  of 
the  three  educts. 

(a).  The  distilled  liquid  was  a  colourless  spirit, 
with  a  distinct  odour  and  taste  of  saffron,  camphor, 
and  alcohol,  miscible  with  water  without  cloudi¬ 
ness,  very  inflammable,  burning  in  a  large  blue 

*  If  this  analysis  should  appear  defective,  I  must 
be  excused  by  the  consideration  that  only  a  small 
quantity  of  the  material  was  placed  at  my  disposal 
for  the  purpose  of  analysis. 


flame  with  a  yellow  point,  and  leaving  a  phlegma 
behind,  which  possessed  a  peculiar  aromatic  smell, 
and  warming  taste,  similar  to  the  odour  and  taste  of 
the  phlegma  of  the  spiritus  galangce.  This  may 
serve  as  a  proof,  that  for  the  preparation  of  Dr. 
Warburg’s  fever  drops,  besides  camphor  and 
saffron,  another  aromatic  vegetable  is  used,  which, 
however,  may  have  only  a  subordinate  value. 

(b).  The  part  soluble  in  ether  was  proportion- 
ably  of  a  small  amount,  and  yielded,  after  the 
evaporation  of  the  ether,  a  beautiful  golden  yellow 
extract,  which  remained  rather  glutinous,  com¬ 
prising  some  very  small  crystals,  but  in  such 
inconsiderable  quantity,  that  they  could  not  be 
subjected  to  further  analysis.  The  smell  of  this 
extract  was  peculiarly  aromatic,  analagous  to 
crocus  and  galanga ;  the  taste  very  bitter,  aroma¬ 
tic,  and  pungent.  This  ethereal  extract  was  only 
panly  soluble  in  water,  and  this  watery  solution 
displayed  a  bitter  taste  and  neutral  reaction ;  that 
part  which  was  not  dissolved  by  water,  was  mostly 
dissolved  by  acetic  acid,  leaving  a  saffron  yellow 
resin,  which  was  friable  when  cold ;  after  being 
washed  with  water  and  dried,  it  still  possessed  an 
aromatic  smell,  was  easily  soluble  in  alcohol,  and 
formed  with  it  an  aromatic  bitter  solution,  which, 
judging  from  its  taste,  I  thought  might  be  compared 
to  tincture  of  myrrh ;  though  I  found  the  taste 
more  aromatically  pungent. 

The  solution  of  this  etherial  extract,  in  acetic 
acid,  had  a  pure  and  intensely  bitter  taste, 
similar  to  a  solution  of  salicine  or  quinine  ;  it  was 
slightly  clouded  by  tannic  acid,  still  more  so  by 
liquid  ammonia,  and  when  at  rest  a  white  precipi¬ 
tate  was  formed,  which  was  again  easily  and 
perfectly  dissolved  by  acetic  acid ;  by  chloric 
water  this  acetous  solution  suffered  no  chauge  ; 
but  when  caustic  ammonia  was  added,  I  im¬ 
mediately  obtained  a  beautiful  emerald  green 
liquid.  These  phenomena  justified  the  conclusion 
that  quinine  forms  the  chief  constituent  of 
Warburg’s  fever  drops.  The  acetous  solution 
was  not  clouded  by  chloride  of  barium  :  thus  the 
quinine  is  not  present  in  the  fever  drops  as  a 
sulphate,  but  as  a  resino-alcoholic  combination. 

c.  That  yellowish  brown  part  of  Warburg’s 
fever  drops,  which  is  insoluble  in  ether,  was 
extracted  with  hot  water  after  the  ether  had  been 
evaporated  by  a  gentle  heat ;  and  thus  this  part 
was  again  divided  (a)  into  a  substance  soluble  in 
water,  (b)  into  a  resinous  insoluble  substance, 
(a).  The  watery  solution,  after  being  Altered  and 
cooled,  was  rather  cloudy  and  of  a  brownish 
yellow  colour,  exhibiting  a  distinct  smell  of  saffron, 
a  very  bitter  slightly  aromatic  taste,  and  of  per¬ 
fectly  neutral  reaction.  By  adding  a  few  drops 
of  muriatic  acid,  the  turbidity  disappeared. 
No  change  was  effected  by  sulphuretted  hydrogen, 
but  with  ammonio-sulphuretted  hydrogen  I  im¬ 
mediately  obtained  an  abundant  white  precipitate, 
which  was  very  easily  dissolved  in  muriatic  acid. 
Having  already  discovered  an  alkali  in  that  part 
of  the  arcanum  soluble  in  ether,  this  phenomenon 
induced  the  idea  that  the  reagent  in  question  had 
only  operated  as  an  alkali,  and  this  idea  was 
perfectly  confirmed,  inasmuch  as  the  pure 
ammonia,  as  well  as  the  carbonate  of  potash, 
produced  an  abundant  flaky  precipitate  of  a 
dirty  white  colour.  These  precipitates  were 
collected  on  a  filter,  washed  with  water  till  it  ran 
off  almost  tastless,  and  then  again  dissolved  in 
acetic  acid.  This  acetous  combination,  as  well 
as  that  of  the  etherial  extract  (b),  when  mixed 
with  chlorine  water,  and  subsequently  with 
ammonia,  was  not  coloured  green,  but  of  a 
brownish  yellow ;  which  seems  to  prove  that, 
besides  quinine,  cinchonine  is  also  contained  in 
the  Warburg  febrifuge.  When,  however,  I  im¬ 
mediately  mixed  the  watery  extract  of  that  part 
which  is  insoluble  in  ether,  with  chlorine  water, 
and  afterwards  with  ammonia,  without  previous 
precipitation  by  an  alkali,  I  readily  obtained  a 
green  colour,  and  this  is  a  characteristic  of  quinine. 
Tannic  acid  produces  an  abundant  dirty  white 
flaky  precipitate,  soluble  in  alcohol.  The  watery 
extract  (a)  was  yet  further  tested  by  the  following- 
reagents  :  chloride  of  iron,  and  a  solution  of 
sulphate  of  iron,  produced  brown  cloudiness ; 
tartar  emetic,  solution  of  isinglass,  oxalate  of 
ammonia,  and  sulphuric  acid,  effected  no  altera¬ 


tion  ;  nitrate  of  silver  caused  a  slight  cloudiness, 
which  was  only  partly  re-dissolved  by  nitric  acid, 
thus  indicating  a  small  proportion  of  a  combination 
of  chlorine.  Chloride  of  barium  gave  a  white 
precipitate,  insoluble  in  nitric  acid,  and  this 
induces  me  to  conclude  that  the  cinchona  alkaloid 
is  partly  combined  with  sulphuric  acid  in  the 
Warburg  fever  drops,  (b).  The  resinous  residuum, 
from  which  the  watery  extract  (a)  had  been 
filtered  off,  was  now  boiled  up  with  water,  by 
which  means  I  again  obtained  a  golden  yellow, 
very  bitter  solution,  and  when  this  solution  was 
filtered  off,  a  frequent  repetition  and  a  con¬ 
siderable  quantity  of  boiling  water  was  necessary 
to  exhaust  the  bitterness,  and  yellow  colour  of  the 
filtrate.  This  very  diluted  watery  extract,  after 
being  concentrated  by  evaporation,  was  also 
clouded  by  caustic  ammonia,  tannic  acid,  and 
chloride  of  barium ;  thus  a  residue  of  a  sulphate 
of  cinchona  alkaloid  was  still  present,  c.  The 
resinous  part,  insoluble  in  ether,  and  in  water,  was 
treated  with  diluted  acetic  acid,  at  a  moderate 
heat,  and  the  greater  part  dissolved  in  it.  This 
acetous  solution  was  brownish  yellow,  and 
had  an  acid  bitter  taste,  which  led  me  to  suppose 
that  a  proportion  of  the  cinchona  alkaloid  was( 
still  present.  This  I  found  confirmed  by  reagents, 
tannic  acid  and  ammonia  producing  in  the  acetous 
solution  abundant  white  precipitates ;  whilst 
chloride  of  barium  caused  only  a  very  slight 
cloudiness,  and  chlorine  water,  with  the  subse¬ 
quent  addition  of  ammonia,  produced  a  yellowish 
brown  colour.  All  this  may  be  considered  as  a 
proof  that  the  cinchona  alkaloid  is  not  only  com¬ 
bined  with  sulphuric  acid,  but  also  with  resin  and 
alcohol,  and  that  it  comprises  both  quinine  and 
cinchonine,  (d).  The  residuum  insoluble  in  ether, 
in  water,  and  in  acetic  acid,  was  a  resin  of  an 
achrous  yellow  colour,  easily  friable,  inodorous, 
and  tasteless,  readily  fusible  by  heat,  and  diffusing 
an  aromatic  smell,  very  inflammable,  and  leaving  a 
small  residuum  of  ashes  after  ignition.  This  resin 
was  even  soluble  in  cold  alcohol,  the  solution 
being  of  a.  golden  yellow  colour,  and  of  a  some¬ 
what  acrid  bitter  taste ;  with  chloride  of  iron,  I 
Obtained  a  bluish  black  precipitate,  and  with 
solution  of  isinglass,  a  flaky  precipitate  ;  these 
reactions  prove  that  the  arcanum  contains  a  small 
proportion  of  tannic  acid,  in  that  part  which  is 
insoluble  in  ether  and  in  water.  Here  I  was 
obliged  to  stop  the  analysis,  for  want  of  ma¬ 
terial,  and  to  leave  many  questions  which  I  had 
proposed  to  myself,  unanswered.  I  draw,  how¬ 
ever,  from  the  above,  the  following 

CONCLUSIONS. 

1.  It  is  proved  with  certainty,  that  the  basis 
(the  chief  agent)  of  Dr.  Warburg’s  fever  drops,  is  a 
cinchona  alkaloid,  partly  combined  with  sulphuric 
acid,  and  partly  with  resin  and  alcohol. 

2.  It  may  be  assumed,  with  the  greatest  proba¬ 
bility,  that  chinchonineis  contained  in  the  arcanum 
besides  quinine. 

3.  Camphor  and  saffron,  likewise  ascertained 
with  certainty,  serve  as  adjuvants  of  the  basis. 

4.  The  fever  drops  contain,  likewise,  several 
other  colouring,  bitter  and  aromatic  additions, 
which,  however,  I  could  not  recognise  with 
certainty,  but  which  appeared  to  me  to  be 
similar  to  the  constituents  of  the  celebrated  elixir 
proprietatis,  namely  -.  crocus,  aloes,  and  myrrh  ; 
the  smell  and  taste  of  the  educts,  led  me  also  to 
suppose  the  presence  of  another  aromatic  addition, 
perhaps  galanga.  These  additions  have,  however, 
only  a  subordinate  value,  and  appear  to  bo 
admixed  partly  for  the  purpose  of  concealing  the 
basis,  and  partly  with  the  object  of  acting  on  the 
portal  system,  thus  supporting  the  chief  agent,  and 
producing,  besides  the  diaphoretic  effect  of  cam¬ 
phor,  a  derivative  evacuative  action. 

5.  Alcohol,  which  was  also  ascertained  with  full 
certainty,  seems  to  serve  as  a  menstruum  to  the 
whole. 

6.  The  vegetable  fever  drops  of  Dr.  Warburg, 
are  thus  shown  to  contain  only  vegetable  substances 
(and  this  also  may  be  considered  perfectly  certain) 
dissolved  in  alcohol. 

7.  It  is  also  beyond  contradiction,  that  this 
medicine  is  very  skilfully  combined,  and  that  it 
must  possess  most  distinguished  efficacy,  if  not 
in  all  fevers,  at  any  rate  against  intermittent  fevers. 
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8.  It  may  be  presumed,  with  a  high  degree  of 
probability,’ that  for  the  preparation  of  Warburg’s 
fever  drops,  cortex  quinm  reg.  is  acted  on  by 
water  and  sulphuric  acid ;  the  extract  concen¬ 
trated  as  much  as  possible  by  evaporation,  then 
partly  freed  of  sulphuric  acid  by  lime  or  potash, 
suspended  in  very  pure  and  strong  alcohol,  with 
an  addition  of  camphor,  saffron,  &c. 

For  an  exact  analysis  or  investigation  of  an 
arcanum,  consisting  of  organic  substances,  besides 
a  careful  comparison  of  the  sensible  indications, 
and  of  chemical  reactions  with  known  substances, 
synthetic  experiments  are  also  necessary;  which 
I  did  not  altogether  omit,  inasmuch  as  1  dissolved 
the  so-called  chinoidine  in  strong  alcohol,  with  a 
few  drops  of  sulphuric  acid,  and  gradually  added 
to  this  solution  small  proportions  of  camphor, 
tinctura  croci,  tinct.  myrrhse,  and  tinct.  aloes; 
and  I  certainly  succeeded  in  composing  a  tincture 
very  similar  to  Warburg’s  fever  drops,  though  I 
will  not  affirm  a  complete  identity,  because,  for 
this  purpose,  exact  experiments,  as  regards  com¬ 
parative  quantities,  would  have  been  necessary, 
and  for  these  I  had  neither  material  nor  leisure. 

P.S. — My  treatise  of  last  winter,  on  Dr.  War¬ 
burg’s  vegetable  fever  drops,  had  lost  its  peculiar 
interest  for  me,  when  I  received,  in  the  month  of 
July  last,  the  three  latest  numbers  of  the  Annals  of 
Practical  Pharmacy ,  by  Herbergerand  Wiuckler, 
viz  :  the  numbers  3,  4,  and  5  of  the  8th  volume,  and 
found  therein  another  analysis  of  the  same  arcanum, 
instituted  by  my  friend  Dr.  Winckler.  The  sub¬ 
ject  thus  acquired  fresh  interest,  and  Winckler’s 
work  afforded  me  the  more  pleasure,  when  I  found 
that  this  ingenious  and  skilful  chemist  had  likewise 
discovered  sulphate  of  quinine  in  this  febrifuge. 

I  here  subjoin  a  short  account  of  his  proceedings. 

After  some  experiments  with  reagents,  by  which 
he  also  obtained  a  dark  yellow,  brown  colour,  with¬ 
out  precipitate,  with  chloride  of  iron,  a  very 
considerable  precipitation,  with  tannin,  and  with 
chloride  of  barium,  a  marked  white  cloudiness, 
besides  a  precipitate  insoluble  in  nitric  acid  ;  the 
contents  of  a  phial,  weighing  295  grains,  nearly  5 
drachms,  were  distilled  to  dryness,  and  the  product 
recognised  as  spirit  of  wine,  of  71  per  cent, 
of  alcohol,  also  containing  camphor;  the  fixed 
constituents  left  in  the  glass  cup  weighed  22 
grains.  In  order  to  test  the  arcanum  for  quin  a 
alkaloid,  it  was  digested  with  hydrate  of  lime  and 
charcoal.  The  hydrate  of  lime  immediately 
assumed  an  intensely  brownish  yellow  colour,  under 
marked  discolouration  of  the  liquid;  which, 
filtered  and  evaporated,  left  a  resinous,  very  bitter 
residuum  behind  ;  soluble  in  ether  and  alcohol, 
and  in  diluted  sulphuric  acid,  but  almost  insoluble 
in  water ;  and  this  was  recognised  as  quinine. 
Cinchonine  was  not  discovered  ;  the  quantity  of 
quinine  was  calculated  to  amount  to  8,113 
grains,  in  a  phial,  containing  about  five 
drachms  of  the  aicanum,  or,  as  the  alka¬ 
loid  existed  as  a  sulphate,  to  nearly  ten  grains 
of  crystalline  neutral  sulphate  of  quinine;  after 
its  complete  separation,  a  brownish  yellow,  very 
bitter  mass  remained,  insoluble  in  ether  and  in 
water,  but  easily  soluble  in  alcohol ;  in  this, 
neither  cinchona,  tannic  acid,  nor  chinonic  acid, 
were  discovered,  which  shows  that  Warburg’s 
fever  drops  by  no  means  contain  a  mere  tincture  of 
>  neither  rheubarb  nor  aloes  were  discovered. 
Whether  Angustura  bark,  or,  which  the  author 
considers  most  likely,  the  bebeeru  bark,  or  bebeeru 
seed,  were  used  for  the  preparation  of  the  Warburg 
tebrituge,  could  not  be  distinctly  ascertained  ;  the 
presence  ot  camphor  was  also  only  supposed  as 
piobable,  but  no  mention  was  made  of  saffron. 


Pills  against  Venereal  Chlorosis 
Ricord.  Of  protiodide  of  mercury,  and 
lactucas  sativre,  three  grammes  each ;  tin 
extract,  one  gramme;  extract  of  cicuta 
maculati,  six  grammes ;  make  sixty  pills  R 
begins  with  one  pill  per  diem,  augmenting 
doses  gradually,  but  never  administering 
than  six  per  diem.  In  employing  these 
M.  Ricord  prescribes  at  the  same  time  a  tisa 
hops,  saponana  leaves,  and  the  pills  of  V 
nine  to  twelve  to  be  taken  in  three  doses. 


ANIMAL  CHEMISTRY  ;  OR  ORGANIC 

CHEMISTRY  IN  ITS  APPLICATIONS 

TO  PHYSIOLOGY  AND  PATHOLOGY. 

By  J  ustus  Liebig,  M.D.,  &c. 

(Continued  from  page  165.) 

In  the  Second  Part  of  his  work,  the  subject 
of  which  is  the  Metamorphosis  of  Tissues ,  Profes¬ 
sor  Liebig  examines  in  detail  the  several  chemi¬ 
cal  processes  eugaged  in  the  formation  of  bile,  of 
urea,  uric  acid  and  its  compounds,  as  also  of 
the  cerebral  and  nervous  substance.  Previously, 
however,  to  entering  on  these  matters,  he  makes 
some  preparatory  remarks  on  the  ultimate 
organic  elements  of  certain  substances,  closely 
connected  with  his  subject.  He  states,  that 
recent  experiment  has  demonstrated  the  exist¬ 
ence  of  numerous  compounds,  both  nitrogenised 
and  non-nitrogenised,  which,  with  the  greatest 
diversity  in  external  characters,  possess  the  same 
composition  in  100  parts,  many  of  them  con¬ 
taining  the  same  absolute  amount  of  equiva¬ 
lents  of  each  element.  Such  compounds  are 
designated  isomeric  and  polymeric. 

As  an  instance,  he  adduces  the  absolute 
identity  of  composition  in  the  chief  constituents 
of  blood  and  the  nitrogenised  compounds  in 
vegetable  food.  Albumen,  fibrine,  and  caseine, 
though  differing  in  external  characters,  contain 
exactly  the  same  proportion  of  organic  elements. 
When  animal  albumen,  fibrine,  and  caseine,  are 
dissolved  in  a  moderately  strong  solution  of 
caustic  potash,  and  the  solution  is  exposed  for 
some  time  to  a  high  temperature,  these  substances 
are  decomposed.  The  addition  of  acetic  acid  to 
the  solution  causes,  in  all  three,  the  separation 
of  a  gelatinous  translucent  precipitate,  which 
has  exactly  the  same  character  and  composition, 
from  whichever  of  the  three  substances  above- 
mentioned  it  has  been  obtained.  This  compound 
has  been  found  by  Mulder  to  contain  the  same 
organic  elements,  in  exactly  the  same  pro¬ 
portion,  as  the  animal  matters  from  which  it 
is  prepared.  Hence  the  chief constituents  of  the 
blood  and  the  caseine  of  milk  may  be  considered 
as  compounds  of  phosphates  and  other  salts,  and 
of  sulphur  and  phosphorus,  with  a  compound  of 
carbon,  nitrogen,  hydrogen,  and  oxygen,  in 
which  the  relative  proportion  of  these  elements 
is  invariable  ;  and  this  compound  may  be  con¬ 
sidered  as  the  commencement  and  starting  point 
of  all  other  animal  tissues,  because  these  are  all 
produced  from  the  blood.  To  this  product  of 
the  decomposition  of  albumen,  fibrine,  &c.  by 
potash,  the  name  of  proteine  has  been  given 
(■ r^eonuM  to  hold  the  first  place).  The  blood,  or 
its  constituents,  are  compounds  of  this  proteine, 
with  various  proportions  of  inorganic  substances. 
It  has  been  ascertained  by  experiment  that  vege¬ 
table  albumen,  fibrine,  and  caseine  are  acted  on 
by  potash  in  the  same  w'ay  as  animal  albumen, 
fibrine,  &c.  Hence,  then,  it  may  be  laid  down 
as  a  law',  founded  on  experience,  that  vegetables 
produce,  in  their  organism,  compounds  of  pro¬ 
teine  ;  and  that  out  of  these  compounds  the 
various  tissues  and  parts  of  the  animal  body  are 
developed  by  the  vital  force  with  the  aid  of  the 
oxygen  of  the  atmosphere,  and  of  the  elements 
of  water.  The  proposition,  that  all  the.  organic 
nitrogenised  constituents  of  the  body,  how  diffe¬ 
rent  soever  they  may  be  in  composition,  are  de¬ 
rived  from  proteine,  being  formed  from  it  by  the 
addition  or  subtraction  of  the  elements  of  wrater 
or  oxygen,  the  author  illustrates  very  happily  by 
referring  to  the  development  of  the  young  animal 
in  the  egg.  The  egg  contains  no  other  nitogenised 
compound  except  albumen— the  albumen  of  the 
yolk  is  identical  with  that  of  the  white.  Yet  we 
see  in  the  process  of  incubation,  during  which 
nothing  but  the  oxygen  of  the  air  is  introduced, 
that,  out  of  the  albumen,  feathers,  claws,  globules 
of  the  blood,  fibrine,  membrane  and  cellular 
tissue,  arteries  and  veins,  are  produced.  Conse¬ 
quently  the  true  starting  point  for  all  the  tissues 
is  albumen,  into  which  all  nitrogenised  articles 
of  food,  whether  of  an  animal  or  vegetable  nature, 
must  be  converted,  before  they  can  take  part  in 
the  process  of  nutrition. 


Our  author  now  comes  to  the  function  or  pro¬ 
cess  of  digestion,  which  he  considers  to  be  totally 
independent  of  the  vital  force,  and  to  take  place 
in  virtue  of  a  purely  chemical  action,  similar  to 
those  processes  of  decomposition,  called  putrefac¬ 
tion,  fermentation,  or  decay.  To  understand 
this  part  of  our  author’s  work,  it  will  be  neces¬ 
sary  to  take  his  accountof  the  nature  of  fermenta¬ 
tion  or  putrefaction;  he  describes  it  to  be  a 
process  of  transformation — that  is :  a  new  arrange¬ 
ment  of  the  elementary  particles  or  atoms  of  a 
compound,  yielding  two  or  more  groups  or 
compounds,  and  caused  by  contact  with  other 
substances,  the  elementary  particles  of  which 
are  themselves  in  a  state  of  transformation  or 
decomposition.  It  is  a  communication,  or  an 
imparting,  of  a  state  of  motion,  which  the  atoms 
of  a  body  in  a  state  of  motion  are  capable  of 
producing  in  other  bodies  whose  elementary 
particles  are  held  together  only  by  a  feeble 
a(  traction.  Thus  the  clear  gastric  juice  contains 
a  substance  in  a  state  of  transformation,  by  the 
contact  of  which  with  those  constituents  of  the 
food,  which,  by  themselves,  are  insoluble  in 
water,  the  latter  acquire,  in  virtue  of  a  new 
grouping  of  their  atoms,  the  property  of  dissolv¬ 
ing  in  that  fluid.  During  digestion,  the  gastric 
juice,  when  separated,  is  found  to  contain  a  free 
mineral  acid,  the  presence  ‘of  w'hich  checks  all 
further  change.  There  cannot  be  a  doubt  that 
the  substance,  present  in  the  gastric  juice  in  a 
state  of  change,  is  a  product  of  the  transformation 
of  the  stomach  itself.  It  is  known  that  no  sub¬ 
stances  possess,  in  so  high  a  degree  as  those 
arising  from  the  progressive  decomposition  of  the 
tissues  containing  gelatine  or  chrondrine,  the 
property  of  exciting  a  change  in  the  arrangement 
of  the  elements  of  other  compounds.  When  the 
lining  membrane  of  the  stomach  of  any  animal, 
as  that  of  the  calf,  is  cleared  by  continued  wash¬ 
ing  with  water,  it  produces  no  effect,  when 
brought  into  contact  with  a  solution  of  sugar, 
with  milk,  or  other  substances.  But  if  the  same 
membrane  be  exposed  for  some  time  to  the  air, 
or  dried,  and  then  placed  in  contact  with  such 
substances,  the  sugar  is  changed,  according  to 
the  state  of  decomposition  of  the  animal  matter, 
either  into  lactic  acid,  into  mannite,  and  muci¬ 
lage,  or  into  alcohol  and  carbonic  acid  ;  while 
milk  is  instantly  coagulated.  Thus,  as  in  the 
germination  of  seeds,  the  presence  of  a  body  in 
a  state  of  decomposition,  or  transformation, 
which  lias  been  called  diastase,  effects  the  solu¬ 
tion  of  the  starch — that  is  its  conversion  into 
sugar  ;  so  a  product  of  the  metamorphosis  of 
the  substance  of  the  stomach,  being  itself  in  a 
state  of  metamorphosis  which  is  completed  in 
the  stomach,  effects  the  solution  of  all  such  parts 
as  are  capable  of  assuming  a  soluble  form. 
Our  author  here  contradicts  the  opinion  enter¬ 
tained  by  several  physiologists,  namely :  that 
lactic  acid  is  formed  during  digestion,  and  hence 
that  this  acid  is  necessary  for  the  completion 
of  this  process.  The  presence  of  free  muriatic 
acid  in  the  gastric  juice,  first  noticed  by  Prout, 
has  been  confirmed  by  all  those  chemists,  who 
have  since  examined  that  fluid.  In  the  action 
of  the  gastric  juice  on  the  food,  no  other  element 
takes  a  share,  except  the  oxygen  of  the  atmo¬ 
sphere,  and  the  elements  of  water.  This 
oxygen  is  introduced  directly  into  the  stomach 
in  the  saliva,  which  possesses  the  remarkable 
property  of  enclosing  air  in  the  shape  of  froth, 
in  a  far  higher  degree  than  even  soap-suds. 
This  air,  by  means  of  the  saliva,  reaches  the 
stomach  with  the  food,  and  there  its  oxygen 
enters  into  combination,  while  its  nitrogen  is 
given  out  through  the  skin  and  lungs.  Rumi¬ 
nation,  in  certain  graminivorous  animals,  has 
for  its  object  a  renewed  and  repeated  introduc¬ 
tion  of  oxygen. 

The  fact  that  nitrogen  is  given  out  by  the  skin 
and  lungs,  is  explained  by  the  property  which 
animal  membranes  possess  of  allowing  all  gases 
to  permeate  them.  Thus  a  bladder  filled  with 
carbonic  acid,  nitrogen,  or  hydrogen  gas,  if 
tightly  closed  and  suspended  in  the  air,  loses  in 
twenty  four  hours  the  whole  of  the  enclosed 
gas ;  by  a  kind  of  exchange  it  passes  out  into 
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the  atmosphere,  while  its  place  is  occupied  by 
the  atmospherical  air.  This  permeability  to 
gases  is  a  mechanical  property  common  to  all 
animal  tissues ;  and  it  is  found  in  the  same 
degree  in  the  living  as  in  the  dead  tissue.  As 
an  additional  instance  that  gases  possess  the 
property  of  permeating  animal  tissues,  our 
author  adduces  the  fatal  accidents  which  so 
frequently  occur  in  wine  countries  from  the 
drinking  of  what  is  called  feather -white  wine. 
This  poisonous  wine  is  still  in  a  state  of  fer¬ 
mentation,  which  is  increased  by  the  heat  of  the 
stomach.  The  carbonic  acid  gas  which  is  dis¬ 
engaged  penetrates  through  the  parietes  of  the 
stomach,  through  thediaphragm,  and  through  all 
the  intervening  membranes,  into  the  air-cells  of 
the  lungs,  out  of  which  it  displaces  the  atmo¬ 
spheric  air.  The  patientdies  with  all  the  symptons 
of  asphyxia  caused  by  an  irrespirable  gas  ;  and 
the  surest  proof  of  the  presence  of  the  carbonic 
acid  in  the  lungs  is  the  fact,  that  the  inhalation 
of  ammonia  is  recognised  as  the  best  antidote 
against  this  kind  of  poisoning. 

Just  as  muscular  fibre,  when  separated  from 
the  body,  communicates  the  state  of  decomposi¬ 
tion  existing  in  its  elements  to  the  peroxide  of 
hydrogen,  so  a  certain  product,  arising  by  means 
of  the  vital  process,  and  in  consequence  of  the 
transposition  of  the  elements  of  parts  of  the 
stomach,  and  of  the  other  digestive  organs, 
while  its  own  metamorphosis  is  accomplished  in 
the  stomach,  acts  on  the  food.  The  insoluble 
matters  become  soluble — they  are  digested. 

As  hard  boiled  white  of  egg  or  fibrine,  when 
rendered  soluble  by  certain  liquids,  retain  all 
their  properties  except  the  solid  form  without 
the  slightest  change,  in  the  same  manner,  in  the 
digestive  process  in  the  healthy  state,  the  food 
only  undergoes  a  change  in  its  state  of  cohesion, 
becoming  fluid  without  any  other  change  of 
properties. 

A  strong  argument  adduced  by  our  author  in 
favour  of  the  analogy  between  digestion  and  fer¬ 
mentation  or  putrefaction,  is,  that  all  substances 
capable  of  arresting  the  latter  processes  in 
liquids,  also  arrest  digestion,  when  taken  into 
the  stomach.  The  action  of  empyreumatic 
matters  in  coffee  and  tobacco-smoke,  of  creosote, 
of  mercurials,  &c.  &c.,  deserves  on  this  account 
peculiar  attention  with  reference  to  dietetics. 

The  formula  Gas  H36  No  Oiiis  that  which 
most  accurately  expresses  the  composition  of 
proteine,  or  the  relative  proportions  of  the  or¬ 
ganic  elements  in  the  blood,  as  ascertained  by 
analysis.  Albumen,  fibrine,  and  caseine  contain 
proteine ;  caseine  contains,  besides,  sulphur, 
but  no  phosphorus ;  albumen  and  fibrine  contain 
both  these  substances  chemically  combined — 
the  former  more  sulphur  than  the  latter. 

If  we  reflect  that  from  the  albumen  and  fibrine 
of  the  body  all  the  other  tissues  are  derived,  it 
is  perfectly  clear,  that  this  can  only  occur  in 
two  ways.  Either  certain  elements  have  been 
added  to,  or  removed  from,  their  constituent 
parts.  If  we  now  look,  for  example,  for  an 
analytical  expression  of  the  composition  of  cel¬ 
lular  tissue,  of  the  tissues  yielding  gelatine, 
of  tendons,  of  hair,  of  horn,  &c.,  in  which  the 
number  of  atoms  "of  carbon  is  made  invariably 
the  same  as  in  albumen  and  fibrine,  we  can  then 
see,  at  the  first  glance,  in  what  way  the  propor¬ 
tion  of  the  other  elements  has  been  altered  ;  but 
this  includes  all  that  physiology  requires  in 
order  to  obtain  an  insight  into  the  true  nature  of 
the  formative  and  nutritive  processes  in  the 
animal  body/ 

From  the  researches  of  Mulder  and  Scherer 
we  obtain  the  following  empirical  formulae : 
(P  phosphorus — S  sulphur ). 


Composition  of  Organic  Tissues. 


Albumen 
Fibrine  .  .  . 

Caseine .  .  . 

Gelatinous  tis¬ 
sues,  tendons 
Chondrine  .  . 

Hair,  horn  .  . 

Arterial  mem¬ 
brane  .  . 


C48Ne  HsgOh  +  P  +  S 
C48  No  H36O14  +  P+2S 
C48  N 6  H3GOI4  +  S 

C45  Nr-s  H41  Ois 
C4S  No  H40  0*20 
€48  N7  H39OU 

C4sNg  II38  O IG 


The  composition  of  these  formulae  shews,  that 
when  proteine  passes  into  chondrine  (the  sub¬ 
stances  of  the  cartilage  of  the  ribs),  the  elements 
of  water,  with  oxygen,  have  been  added  to  it; 
while  in  the  formation  of  the  serous  membranes, 
nitrogen  also  has  entered  into  combination. 

If  we  represent  the  formula  for  proteine  by  Pr, 
then  nitrogen,  hydrogen,  and  oxygen  have  been 
added  to  it  in  the  form  of  known  compounds, 
and  in  the  following  proportions,  in  forming  the 
gelatinous  tissues,  hair,  horn,  arterial  mem¬ 
brane,  &c. 

Prot.  Atnm.  Water.  Oxy. 
Fibrine,  albumen  .  Pr. 

Arterial  membrane  .  Pr.  -f-2HO 

Chondrine  .  .  .  Pr.  -f  4H0  +  20 

Hair,  horn  \  .  ,  Pr.  +  NH  +  IIO  +  30 

Gelatinous  tissues  .  2Pr.  -j-3NII  +  HO  -j-70 

From  what  precedes,  it  appears  that  all  the 
tissues  of  the  body  contain  for  the  same  amount 
of  carbon,  more  oxygen  than  the  constituents  of 
blood.  During  their  formation,  oxygen,  either 
from  the  atmosphere  or  from  the  elements  of 
water,  has  been  added  to  the  elements  of  proteine. 
In  hair  and  gelatinous  membrane  we  observe, 
further,  an  excess  of  nitrogen  and  hydrogen,  and 
that  in  the  proportions  to  form  ammonia. 

The  above  formulce  express  with  precision  the 
differences  of  composition  in  the  chief  constitu¬ 
ents  of  the  animal  body  ;  they  shew  that  for  the 
same  amount  of  carbon  the  proportion  of  the 
other  elements  varies,  and  how  much  more  oxy¬ 
gen  or  nitrogen  one  compound  contains  than 
another.  By  means  of  these  formulae  we  can 
trace  the  production  of  the  different  compounds 
from  the  constituents  of  the  blood.  For  the  same 
amount  of  carbon,  gelatinous  membranes  and 
tissues  contain  more  nitrogen,  oxygen,  and 
hydrogen  than  proteine  :  they  may  be  formed 
from  albumen  by  the  addition  of  oxygen,  of  the 
elements  of  water,  and  of  those  of  ammonia, 
accompanied  by  the  separation  of  sulphur  and 
phosphorus.  That  gelatinous  tissues  contain  no 
proteine  is  proved  by  the  action  of  caustic  alka¬ 
lies  on  them.  Gelatinous  tissues,  though  formed 
from  compounds  of  proteine,  no  longer  belong  to 
the  series  of  the  compounds  of  proteine.  It  is  a 
fact  deduced  from  observation  that  nature  has 
exclusively  destined  compounds  of  proteine  for 
the  production  of  blood.  No  substance  analo¬ 
gous  to  the  gelatinous  tissue  is  found  in  vegeta¬ 
bles.  This  tissue,  is  not  a  compound  of  proteine  ; 
it  contains  neither  sulphur  nor  phosphorus,  and 
it  contains  more  nitrogen  or  less  carbon  than 
proteine.  The  compounds  of  proteine,  under  the 
influence  of  the  vital  energy  of  the  organs  which 
form  the  blood,  assume  a  new  form,  but  are  not 
altered  in  composition ;  while  these  organs  do 
not  possess  the  power  of  producing  compounds 
of  proteine  out  of  substances  which  contain  no 
proteine.  Animals,  fed  exclusively  with  gelatine, 
died  with  the  symptoms  of  starvation  ;  gelatinous 
tissue  is,  in  fact,  incapable  of  conversion  into 

blood.  7  . 

Our  author  now  proceeds  to  develope  analyti¬ 
cally  the  principal  metamorphoses  which  occur 
in  the  animal  body. 

If,  he  says,  it  be  true  that  all  parts  of  the  body 
are  formed  and  developed  from  the  blood  or  the 
constituents  of  the  blood,  that  the  existing 
organs,  at  every  moment  of  life,  are  transformed 
into  new  compounds  under  the  influence  of  the 
oxygen  introduced  into  the  blood,  then,  the 
animal  secretions  must,  of  necessity,  contain  the 
products  of  the  metamorphosis  of  the  tissues. — 
If  it  be  further  true  that  the  urine  contains  those 
products  of  metamorphosis,  which  contain  the 
most  nitrogen,  and  the  bile,  those  which  are 
richest  in  carbon,  from  all  the  tissues  which,  in 
the  vital  process,  have  been  transformed  into 
unorganised  compounds,  it  is  clear  that  the 
elements  of  the  bile,  and  of  the  urine,  added 
together,  must  be  equal,  in  the  relative  propor¬ 
tion  of  these  elements,  to  the  composition  of 
the  blood.  The  organs  are  formed  from  the 
blood  and  contain  the  elements  of  the  blood ; 
they  become  transformed  into  new  compounds, 
with  the  addition  only  of  oxygen  and  water. 
Hence  the  relative  proportion  of  carbon  and 


nitrogen  must  be  the  same  as  in  the  blood* 
If  then  we  subtract  from  the  composition  of 
blood  the  elements  of  the  urine,  the  remainder, 
deducting  the  oxygen  and  water  which’  have 
been  added,  must  give  the  composition  of  the 
bile — or,  if,  from  the  elements  of  the  blood, 
we  subtract  the  elements  of  the  bile,  the  re¬ 
mainder  must  give  the  composition  of  the  urate 
of  ammonia,  or  of  urea  and  carbonic  acid.  This 
mode  of  viewing  the  subject  has  led  to  the  true 
formula  of  bile. — The  analyses  of  Playfair  and 
Boeckman  gave  for  flesh,  and  for  blood,  one  and 
the  same  formula,  namely,  C4S  Ng  II39  O15.  The 
chief  constituent  of  bile  is  a  compound,  according 
to  Demarcay,  analogous  to  soaps  of  soda  with 
a  peculiar  substance,  named  choleic  acid.  This 
acid  is  resolved  by  the  action  of  muriatic  acid, 
into  ammonia,  taurine ,  and  a  new  acid,  choloidic 
acid,  which  contains  no  nitrogen.  And  when 
boiled  with  caustic  potash,  choleic  acid  is 
resolved  into  carbonic  acid,  ammonia,  and  another 
new  acid,  cholic  acid.  Professor  Liebig  here 
assumes  a  formula  of  choleic  acid,  and,  by 
deducting  from  the  elements  of  this  acid,  the 
elements  of  ammonia  and  taurine,  he  obtains 
the  formula  of  choloidic  acid.  Again,  by  de¬ 
ducting  from  the  elements  of  the  same  choleic 
acid  the  elements  of  urea  and  two  atoms  of  water, 
the  composition  of  cholic  acid  will  remain.  The 
formulm  so  obtained,  of  choloidic  acid  and  of 
cholic  acid,  coinciding  with  the  results  of  analysis, 
the  assumed  formula  of  choleic  acid  may  be 
deemed  accurate.  Again,  by  adding  half  the 
numbers  representing  the  formula  of  choleic 
acid  to  the  elements  of  the  urine  of  the  serpent — 
the  neutral  urate  of  ammonia — the  result  turns 
out  to  be  identical  with  the  formula  expressing 
the  composition  of  the  blood,  with  the  addition 
of  oue  equivalent  of  oxygen  and  one  of  water. 
Again,  by  adding  to  the  elements  of  proteine 
those  of  three  eqivalents  of  water,  we  obtain 
precisely  the  same  formula  as  that  already 
obtained  by  adding  together  choleic  acid  and 
urate  of  ammonia,  differing  only  by  one  equiva¬ 
lent  of  hydrogen.  If,  then,  we  consider  choleic 
acid  and  urate  of  ammonia  the  products  of  the 
transformation  of  muscular  fibre,  since  no  other 
tissue  in  the  body  contains  proteine,  there  exists 
in  fibrine,  with  the  addition  of  the  elements  of 
water,  all  the  elements  essential  to  this  meta¬ 
morphosis.  This  form  of  metamorphosis  is 
applicable  to  the  vital  transformations  in  the 
lower  classes  of  amphibia.  In  the  higher  classes 
of  animals  the  uric  acid  disappears  in  the  urine, 
and  is  replaced  by  urea.  This  disappearance  of 
uric  acid  and  the  production  of  urea  depend  on 
the  amount  of  oxygen  absorbed  in  respiration, 
and  on  the  quantity  of  water  consumed  by  dif¬ 
ferent  animals  in  a  given  time.  When  uric  acid 
is  subjected  to  the  action  of  oxygen,  it  is  first 
resolved  into  alloxan  and  urea.  A  new  supply 
of  oxygen  acting  on  the  alloxan  causes  it  to 
resolve  itself  either  into  oxalic  acid  and  urea, 
into  oxaluric  and  parabonic  acid,  or  into  car¬ 
bonic  acid  and  urea.  In  mulberry  calculi  we 
find  oxalate  of  lime,  in  other  calculi  urate  of 
ammonia,  and  always  in  persons,  in  whom, 
from  want  of  exercise  and  labour,  or  from  other 
causes,  the  supply  of  oxygen  has  been  diminished. 
Calculi  containing  uric  acid  or  oxalic  acid  are 
never  found  in  phthisical  patients  ;  and  it  is  a 
common  occurrence  in  France,  among  patients 
suffering  from  calculous  complaints,  that  when 
they  go  to  the  country,  where  they  take  more 
exercise,  the  compounds  of  uric  acid,  which 
were  deposited  in  the  bladder  during  their 
residence  in  town,  are  succeeded  by  oxalates 
(mulberry  calculus)  in  consequence  of  the  in¬ 
creased  supply  of  oxygen.  With  a  still  greater 
supply  of  oxygen  they  would  have  yielded,  in 
healthy  subjects,  only  the  last  product  of  the 
oxidation  of  uric  acid,  namely,  carbonic  acid 
and  urea. 

From  the  undoubted  fact  that  all  substances 
incapable  of  further  use  in  the  system  are  sepa¬ 
rated  by  the  kidneys  agid  expelled  from  the  body 
in  the  urine,  altered  or  unaltered,  it  has  been 
erroneously  inferred  that  the  food,  and  especially 
nitrogenised  food,  may  have  a  direct  influence  on 
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the  formation  of  urinary  calculi — such  an  idea 
is  unfounded.  Boiled  and  roasted  flesh  is  at 
once  converted  into  blood ;  while  the  uric  acid 
and  urea  are  derived  from  the  metamorphosed 
tissues.  The  quantity  of  the  latter  increases 
with  the  rapidity  of  transformation  in  a  given 
time,  but  bears  no  proportion  to  the  amount  of 
food  taken  in  the  same  time.  In  a  starving  man 
making  much  exertion,  more  urea  is  secreted 
than  in  the  most  highly-fed  individual  in  a  state 
of  rest.  In  fevers  and  during  rapid  emaciation, 
the  urine  contains  more  urea  than  in  the  state  of 
health.  The  uric  acid  in  the  urine  of  man  dis¬ 
appears,  when  he  receives  through  the  skin  and 
lungs  a  quantity  of  oxygen  sufficient  to  oxidise 
the  products  of  the  transformation  of  the  tissues. 
The  use  of  wine  and  fat,  which,  when  taken 
into  the  organism,  undergo  no  other  change  but 
that  of  combining  with  oxygen,  has  a  marked 
influence  on  the  formation  of  uric  acid.  The 
urine,  after  the  use  of  fat  food,  becomes  turbid, 
and  deposits  minute  crystals  of  uric  acid.  The 
same  thing  happens  after  the  use  of  wines,  in 
which  the  alkali  necessary  to  hold  the  uric  acid 
in  solution  is  wanting,  but  never  from  the  use 
of  Rhenish  wines,  which  contain  so  much  tartar. 
In  animals  which  drink  much  water,  by  which 
the  sparingly  soluble  uric  acid  is  kept  dissolved, 
so  that  the  inspired  oxygen  can  act  on  it,  no 
uric  acid  is  found  in  the  urine,  but  only  urea. 

If  to  one  atom  of  uric  acid  we  add  six  atoms 
of  oxygen  and  four  atoms  of  water,  it  resolves 
itself  into  urea  and  carbonic  acid.  The  urine  of 
the  herbivora  contains  no  uric  acid,  but  ammonia 
urea,  and  hippuric  or  benzoic  acid. 

Professor  Liebig  next  observes,  that,  if- to  the 
formula  of 'proteine,  multiplied  by  3,  we  add  the 
elements  of  4  atoms  of  water,  and  if  we  deduct 
from  the  sum  of  all  the  elements  half  of  the 
elements  of  choloidic  acid,  there  remains  a  for¬ 
mula  which  expresses  very  nearly  the  composi¬ 
tion  of  gelatine -and  if  from  this  formula  of 
gelatine  the  elements  of  two  atoms  of  proteine  be 
subtracted,  there  remain  the  elements  of  urea, 
uric  acid  and  water,  or  of  three  atoms  of  allan- 
toine  and  three  atoms  of  water.  Assuming  the 
correctness  of  this  formula,  it  then  appears  that 
the  elements  of  two  atoms  of  proteine,  plus  the 
nitrogenised  products  of  the  transformation  of  a 
third  atom  of  proteine  (uric  acid  and  urea)  and 
water ;  or  three  atoms  of  proteine,  minus  the 
elements  of  a  compound  containing  no  nitrogen, 
which  actually  occurs  as  one  of  the  products  of 
the  transformation  of  chloric  acid,  yield  in  both 
cases  a  formula  closely  approaching  the  com¬ 
position  of  gelatinous  tissues :  that  is,  in  other 
words,  gelatinous  tissue  may  be  produced  by 
the  addition,  to  the  elements  of  proteine,  of 
allantoine  and  water,  or  of  water,  urea,  and  uric 
acid  ;  or  by  the  separation  from  the  elements  of 
proteine  of  a  compound  containing  no  nitrogen. 
No  other  constituent  of  the  bile  has  yet  been 
taken  into  the  calculation  besides  choleic  acid  ; 
because  it  alone  is  known  with  certainty  to 
contain  nitrogen.  _  Now,  if  it  be  admitted  that 
its  nitrogen  is  derived  from  the  metamorphosed 
tissues,  it  is  probable  that  the  carbon,  and  other 
elements  which  it  contains,  are  derived  from  the 
same  source. 


The  author  here  cautions  us  against  suppos 
that  the  nitrogen  of  the  food  can  pass  into 
urine  as  urea,  without  having  previously  beci 
part  of  an  organised  tissue  ;  the  untenable! 
or  such  a  supposition  will  at  once  appear,  w 
we  recollect  that  the  albumen,  from  which  s 
nitrogen  should  be  derived,  suffers  no  chang 
passing  through  the  liver  or  kidneys  :  so  i 
these  organs  cannot  be  adapted  for  the  altera 
or  decomposition  of  the  substance  from  whicl 
the  other  organs  of  the  body  are  to  be  forme 
lo  the  question,  what  becomes  in  man  of 
compounds  of  proteine  taken  in  excess,  w 
change  is  undergone  by  the  superabunc 
nitrogenised  food  1  he  answers,  the  blood-ves 
become  dis  tended  with  excess  of  blood,  the  o 
vessels  with  excess  of  their  fluids  ;  and  if  the 
great  supply  of  food  be  kept  up,  and  the  b! 
or  other  fluids  adapted  for  forming  blood  be 
applied  to  their  natural  purposes,  if  the  soli 


matters  be  not  taken  up  by  the  proper  organs, 
various  gases  are  disengaged,  as  in  processes  of 
putrefaction  ;  the  excrements  assume  an  altered 
quality  in  colour,  smell,  &c.  Now,  none  of  these 
effects  should  occur  if  the  liver  and  kidneys 
were  capable  of  effecting  the  resolution  of  the 
superabundant  compounds  of  proteine  into  urea, 
uric  acid,  and  bile.  All  the  observations  which 
have  been  made  in  reference  to  the  influence  of 
nitrogenised  food  on  the  composition  of  the  urine, 
have  entirely  failed  to  demonstrate  the  existence 
of  any  direct  influence  of  the  kind  :  the  pheno¬ 
mena  are  capable  of  a  much  simpler  interpreta¬ 
tion,  if,  along  with  the  food,  we  consider  the 
mode  of  life  and  habits  of  the  individuals  who 
have  been  the  subjects  of  investigation.  Gravel 
and  calculus  occur  in  persons  who  use  very  little 
animal  food.  Concretions  of  uric  acjd  have 
never  been  observed  in  carnivorous  mammalia, 
living  in  the  wild  state ;  and  among  nations  which 
live  entirely  on  flesh,  deposits  of  uric  acid 
concretions  in  the  limbs  or  in  the  bladder  are 
utterly  unknown.  That  which  must  be  consi¬ 
dered  as  undeniably  true,  with  respect  to  the 
origin  of  bile  in  the  carnivora,  cannot  bold  in 
regard  to  all  the  constituents  of  bile  secreted  by 
the  liver  in  the  herbivora  :  for  with  the  enormous 
quantity  of  bile  produced,  for  instance,  by  the 
liver  oi  an  ox,  it  is  absolutely  impossible  to 
suppose  that  all  its  carbon  is  derived  from  the 
metamorphosed  tissues.  Hence  it  follows  that 
other  substances,  besides  compounds  of  proteine 
must  inevitably  take  part  in  forming  bile  in  the 
herbivora ;  and  these  substances  can  only  be 
the  uon-nitrogenised  constituents  of  the  food. 

The  consideiation  of  the  quantitative  propor¬ 
tion  of  the  bile  secreted  in  the  herbivora  leads 
to  the  following  conclusions  : — 

The  chief  constituents  of  the  bile  of  the  her¬ 
bivora  contain  nitrogen,  and  this  nitrogen  is 
derived  from  compounds  of  proteine.  The  bile 
of  this  class  of  animals  contains  more  carbon 
than  corresponds  to  the  quantity  of  nitrogenised 
food  taken,  or  to  the  portion  of  tissue  that  has 
undei gone  metamorphosis  in  the  vital  process. 
A  part  oi  tiiis  carbon  must,  therefore,  be  derived 
from  the  non-nitrogenised  parts  of  the  food 
(starch,  sugar,  &c.);  and  in  order  to  be  con¬ 
verted  into  a  nitrogenised  constituent  of  bile, 
a  part  of  these  bodies  must  have  combined  with 
a  nitrogenised  compound  derived  from  a  com¬ 
pound  of  proteine.  With  respect  to  this  con¬ 
clusion,  it  is  quite  indifferent  whether  that  com¬ 
pound  of  proteine  be  derived  from  the  food  or 
from  the  tissues  of  the  body. 

The  comparison  of  the  amount  of  carbon  in 
ihe  bile,  secreted  by  an  herbivorous  animal, 
with  the  quantity  of  carbon  of  its  tissues,  or  of 
the  nitrogenised  constituents  of  its  food,  which 
in  consequence  of  the  constant  transformations 
may  pass  into  bile,  indicates  a  very  striking 
diherence.  The  carbon  of  the  bile  secreted 
amounts,  at  least,  to  more  than  five  times  the 
quantity  of  that  which  could  reach  the  liver  in 
consequence  of  the  change  of  matter  in  the  body, 
either  horn  the  metamorphosed  tissues,  or  from 
the  nitrogenised  constituents  of  the  food ;  and 
we  may  regard  as  well-founded  the  supposition, 
that  the  non-azotised  constituents  of  the  food 
take  a  decided  share  in  the  production  of  bile  in 
the  herbivora  ;  for  neither  experience  nor  ob¬ 
servation  contradicts  the  opinion. 

Chemical  analysis  and  the  study  of  the  Hying 
animal  body  mutually  support  each  other;  and 
ooth  lead  to  the  conclusion  that  a  certain  poition 
of  the  carbon,  of  the  non-azotised  constituents  of 
food  (of  starch,  &cc.,  the  elements  of  respiration) 
is  secreted  by  the  liver  in  the  form  of  bile  ;  and 
further,  that  the  nitrogenised  products  of  the 
ti ansformation  of  tissues  in  tiie  herbivora  do  not, 
as  in  the  carnivora,  reach  the  kidneys  immedi¬ 
ately  oi  directly,  but  that,  before  their  expulsion 
irom  the  body  in  the  form  of  urine,  they  take  a 
share  in  certain  other  processes,  especially  in 
the  formation  of  bile.  They  are  conveyed  to  the 
iver  with  the  non-azotised  constituents  of  the 
food ;  they  are  returned  to  the  circulation  in  the 
torm  of  bile,  and  are  not  expelled  by  the  kidneys 
till  they  have  thus  served  for  the  production  of 


the  most  important  of  the  substances  employed 
in  respiration. 

When  the  urine  is  left  to  itself,  the  urea  which 
it  contains  is  converted  into  carbonate  of  am¬ 
monia  ;  the  elements  of  urea  are  in  such  propor¬ 
tion  that,  by  the  addition  of  the  elements  of  water, 
all  its  carbon  is  converted  into  carbonic  acid, 
and  all  its  nitrogen  into  ammouia.  *  *  *  * 

The  presence  of  free  muriatic  acid  in  the 
stomach,  and  that  of  soda  in  the  blood,  prove 
beyond  all  doubt  the  necessity  of  common  salt 
for  the  organic  processes  ;  but  the  quantities  of 
soda  required  by  animals  of  different  classes,  to 
support  the  vital  processes,  are  singularly 
unequal.  If  we  suppose  that  a  given  amount  of 
blood,  considered  as  a  compound  of  soda,  passes 
in  the  body  of  a  carnivorous  animal,  in  conse¬ 
quence  of  the  change  of  matter,  into  a  new  com¬ 
pound  of  soda,  namely,  the  bile,  we  must  assume 
that,  in  the  normal  condition  of  health,  the  pro¬ 
portion  of  soda  in  the  blood  is  amply  sufficient  to 
form  bile  with  the  products  of  transformation. 
The  soda  which  has  been  used  in  the  vital  pro¬ 
cesses,  and  any  excess  of  soda,  must  be  expelled 
in  the  form  of  a  salt,  after  being  separated  from 
the  blood  by  the  kidneys. 

Now  if  it  be  true,  that,  in  the  body  of  an  her¬ 
bivorous  animal,  a  much  larger  quantity  of  bile 
is  produced  than  corresponds  to  the  amount  of 
blood  formed  or  transformed  in  the  vital  pro¬ 
cesses— if  the  greater  part  [of  the  bile,  in  this 
case,  proceeds  from  the  non-azotised  constituents 
of  the  food — then  the  soda  of  the  blood  which  has 
been  formed  into  organised  tissue  (assimilated  or 
metamorphosed)  cannot  possibly  suffice  for  the 
daily  secretion  of  bile.  The  soda,  therefore,  of 
the  bile  of  the  herbivora  must  he  supplied 
directly  in  the  food  ;  their  organism  must  possess 
thejpower  of  applying  directly  to  the  formation 
of  bile  all  the  compounds  of  soda  present  in  the 
food,  and  decomposable  by  the  organic  process. 
All  the  soda  of  the  animal  body  obviously  pro¬ 
ceeds  from  the  food  ;  but  the  food  of  the  carnivora 
contains,  at  most,  only  the  amount  of  soda 
necessary  to  the  formation  of  blood  ;  and,  in 
most  cases,  among  animals  of  this  class,  we  may 
assume  that  only  as  much  soda  as  corresponds 
to  the  proportion  employed  to  form  the  blood  is 
expelled  in  the  urine. 

When  the  carnivora  obtain  in  their  food  as 
much  soda  as  suffices  for  the  production  of  their 
blood,  an  equal  amount  is  excreted  in  the  urine  ; 
when  the  food  contains  less,  apart  of  that  which 
would  otherwise  be  excreted  is  retained  by  the 
organism.  All  these  statements  are  most  un¬ 
equivocally  confirmed  by  the  composition  of  the 
urine  in  these  different  classes  of  auimals.  As 
the  ultimate  product  of  the  changes  of  all  com¬ 
pounds  of  soda  in  the  animal  body,  we  find  in 
the  urine  the  soda  in  the  form  of  a  salt,  and  the 
nitrogen  in  that  of  ammonia  or  urea.  The  soda 
in  the  urine  of  the  carnivora  is  found  in  combi¬ 
nation  with  sulphuric  and  phosphoric  acids  ; 
and  along  with  the  sulphate  and  phosphate  of 
soda  wre  never  fail  to  find  a  certain  quantity  of 
a  salt  of  ammonia,  either  muriate  or  phosphate 
of  ammonia.  There  can  be  no  more  decisive 
evidence  in  favour  of  the  opinion,  that  the  soda 
of  their  bile  or  of  the  metamorphosed  constituents 
of  their  blood  is  very  far  from  sufficing  to  neu¬ 
tralise  the  acids  which  are  separated,  than  the 
presence  of  ammonia  in  their  urine.  This  urine, 
moreover,  has  an  acid  reaction.  In  contradis¬ 
tinction  to  this,  we  find,  in  the  urine  of  the  her¬ 
bivora,  soda  in  predominating  quantity,  and  that 
not  combined  with  sulphuric  or  phbsphoric  acids, 
but  with  carbonic,  benzoic,  or  hippuric  acids. 
These  well-established  facts  demonstrate  that 
the  herbivora  consume  a  far  larger  quantity  of 
soda  than  is  required  merely  for  the  supply  of 
the  daily  consumption  of  blood.  In  their  food 
are  united  all  the  conditions  for  the  production 
of  a  second  compound  of  soda,  destined  for  the 
support  of  the  respiratory  process  ;  and  it  can 
only  be  a  very  limited  knowledge  of  the  vast 
wisdom  displayed  in  the  arrangements  of  organ¬ 
ised  nature,  which  can  look  on  the  presence  of  so 
much  soda  in  the  food  and  in  the  urine  of  the 
herbivora  as  accidental. 


PHARMACEUTICAL  NUMBER. 


187 


It  cannot  be  accidental  that  the  life,  the 
development  of  a  plant,  is  dependant  on  the 
presence  of  the  alkalies  which  it  extracts  from 
the  soil.  This  plant  serves  as  food  to  an  extensive 
class  of  animals,  and  in  these  animals  the  vital 
process  is  again  most  closely  connected  with 
the  presence  of  these  alkalies.  We  find  the 
alkalies  in  the  bile,  and  their  presence  in  the 
animal  body  is  the  indispensable  condition  for 
the  production  of  the  first  food  of  the  young 
animal  ;  for  without  an  abundant  supply  of 
potash,  the  production  of  milk  becomes  im¬ 
possible. 

All  observation  leads,  as  appears  from  the  pre¬ 
ceding  exposition,  to  the  opinion,  that  certain 
non-azotised  constituents  of  the  food  of  the  her- 
bivora  (starch,  sugar,  gum,  &c.,)  acquire  the 
form  of  a  compound  of  soda,  which  in  their 
bodies  serves  for  the  same  purpose  as  that  which 
we  know  certainly  to  be  served  by  the  bile  (the 
most  highly-carbonised  product  of  the  trans¬ 
formation  of  their  tissues)  in  the  bodies  of  the 
carnivora.  These  substances  are  employed  to 
support  certain  vital  actions,  and  are  finally  con¬ 
sumed  in  the  generation  of  animal  heat,  and  in 
furnishing  means  of  resistance  to  the  action  of 
the  atmosphere.  In  the  carnivora,  the  rapid 
transformation  of  their  tissues  is  a  condition  of 
their  existence,  because  it  is  only  as  the  result 
of  the  change  of  matter  in  the  body  that  these 
substances  can  be  formed,  which  are  destined  to 
enter  into  combination  with  the  oxygen  of  the 
air  ;  and  in  this  sense  we  may  say  that  the  non- 
azotised  constituents  of  the  food  of  the  herbivora 
impede  the  change  of  matter,  or  retard  it,  and 
render  unnecessary,  at  all  evenls,  so  rapid  a 
process  as  occurs  in  the  carnivora. 

The  quantity  of  azotised  matter,  proportionally 
so  small,  which  the  herbivora  require  to  support 
their  vital  functions,  is  closely  connected  with 
the  power  possessed  by  the  non-azotised  parts  of 
their  food  to  act  as  means  of  supporting  the  res¬ 
piratory  process  ;  and  this  consideration  seems 
to  render  it  not  improbable,  that  the  necessity 
for  more  complex  organs  of  digestion  in  the  her¬ 
bivora  is  rather  owing  to  the  difficulty  of  render¬ 
ing  soluble  and  available  for  the  vital  processes 
certain  non-azotised  compounds  (gum  ?  amyla¬ 
ceous  fibre  ?)  than  to  any  thing  in  the  change  or 
transformation  of  vegetable  fibrine,  albumen, 
and  caseine  into  blood ;  since  tor  this  latter 
purpose,  the  less  complex  digestive  apparatus 
of  the  carnivora  is  amply  sufficient. 

If  in  man,  when  fed  on  a  mixed  diet,  Starch 
performs  a  similar  part  to  that  which  it  plays  in 
the  body  of  the  herbivora — if  it  be  assumed  that 
the  elements  of  starch  are  equally  necessary  to 
the  formation  of  the  bile  in  man  as  in  those 
animals— then  it  follows  that  a  partof  the  azotised 
products  of  the  transformation  of  the  tissues  in 
the  human  body,  before  they  are  expelled 
through  the  bladder,  returns  into  the  circulation 
from  the  liver  in  the  shape  of  bile,  and  is  sepe- 
rated  by  the  kidneys  from  the  blood,  as  the 
ultimate  product  of  the  respiratory  process. 

When  there  is  a  deficiency  o£  non-azotised 
matter  in  the  food  of  man,  this  form  of  the  pro¬ 
duction  of  bile  is  rendered  impossible.  In  that 
case  the  secretions  must  possess  a  different 
composition ;  and  the  appearance  ot  uric  acid  in 
the  urine,  the  deposition  of  uric  acid  in  the  joints 
and  in  the  bladder,  as  well  as  the  influence  which 
an  excess  of  animal  food  (which  must  be  con¬ 
sidered  equivalent  to  a  deficiency  of  starch,  &c.) 
exercises  on  the  separation  of  uric  acid  in  certain 
individuals,  may  be  explained  on  this  principle. 
If  starch,  sugar  &c.,  be  deficient,  then  a  part  of 
the  azotised  compounds  formed  during  the 
change  of  matter  will  either  remain  in  the  situa¬ 
tion  where  they  have  been  formed,  in  which  case 
they  will  not  be  sent  from  the  liver  into  the 
circulation,  and  therefore  will  not  undergo  the 
final  changes  dependent  on  the  action  of  oxygen  ; 
or  they  will  be  separated  by  the  kidneys  in  some 
form  different  from  the  normal  one. 

We  have  here  endeavoured  to  prove  that  the 
non-azotised  constituents  of  food  exercise  a 
most  decided  influence  on  the  nature  and  quality 
of  the  animal  secretions.  Whether  this  occur 


directly  ;  whether,  that  is  to  say,  their  elements 
take  a  decided  share  in  the  act  of  transformation 
of  tissues  ;  or  whether  their  share  in  that  process 
be  an  indirect  one,  is  a  question  probably 
capable  of  being  resolved  by  careful  and  cautious 
experiment  and  observation.  It  is  possible  that 
the  non-azotised  constituents  of  food,  after  under¬ 
going5  some  change,  are  carried  from  the  intes¬ 
tinal  canal  directly  to  the  liver,  and  that  they 
are  converted  into  bile  in  this  organ,  where  they 
meet  with  the  products  of  the  metamorphosed 
tigsues,  and  subsequently  complete  their  course 
through  the  circulation. 

This  opinion  appears  more  probable,  when  we 
reflect  that  as  yet  no  trace  of  starch  or  sugar 
has  been  detected  in  arterial  blood,  not  even  in 
animals  which  had  been  fed  exclusively  with 
these  substances.  We  cannot  ascribe  to  these 
substances,  since  they  are  wanting  in  arterial 
blood,  any  share  in  the  nutritive  process;  and 
the  occurrence  of  sugar  in  the  urine  of  those 
affected  with  diabetes  mellitus  (which  sugar, 
according  to  the  best  observations  is  derived 
from  the  food),  coupled  with  its  total  absence  in 
the  blood  of  the  same  patients,  obviously  proves 
that  starch  and  sugar  are  not,  as  such,  taken 
into  the  circulation. 

The  writings  of  physiologists  contain  many 
proofs  of  the  presence  of  certain  constituents  of 
the  bile  in  the  blood  of  man  in  the  state  of  health, 
although  their  quantity  can  hardly  be  determined. 
Indeed,  if  we  suppose  8jrlbs.  (58,000  grains)  of 
blood  to  pass  through  the  liver  every  minute, 
and  if  from  this  quantity  of  blood  2  drops  of  bile 
(3  grs.  to  the  drop)  are  secreted,  this  would 
amount  to  ^  part  of  the  weight  of  the  blood, 
a  proportion  far  too  small  to  be  quantitatively^ 
ascertained  by  analysis.  The  greater  part  of 
the  bile  in  the  body  of  the  herbivora,  and  in  that 
of  man  fed  on  mixed  food,  appears,  from  the 
preceding  considerations,  to  be  derived  from  the 
elements  of  the  non-azotised  food.  But  its 
formation  is  impossible  without  the  presence  of 
an  azotised  body,  for  the  bile  is  a  compound  of 
nitrogen.  All  varieties  of  bile  yet  examined 
yield,  when  subjected  to  dry  distillation,  am¬ 
monia  and  other  nitrogenised  products.  Taurine 
and  ammonia  may  readily  be  extracted  from  ox- 
bile  ;  and  the  only  reason  why  we  cannot  posi¬ 
tively  prove  that  the  same  products  may  be 
obtained  from  the  bile  of  other  animals,  is  this, 
that  it  is  not  easy  to  procure,  in  the  case  of  many 
of  these  animals,  a  sufficient  quantity  of  bile  for 
the  experiment. 

Now,fwhether  the  nitrogenised  compound, 
which  unites  with  the  elements  of  starch  to  form 
bile,  be  derived  from  the  food,  or  from  the  sub¬ 
stance  of  the  metamorphosed  tissues,  the  conclu¬ 
sion  that  its  presence  is  an  essential  condition 
for  the  secretion  of  bile  cannot  be  considered 
doubtful.  Since  the  herbivora  obtain  in  their  food 
only  such  nitrogenised  compounds  as  are  identi¬ 
cal  in  composition  with  the  constituents  of  their 
blood,  it  is  at  all  events  clear,  that  the  nitro¬ 
genised  compound  which  enters  into  the  compo¬ 
sition  of  bile  is  derived  from  a  compound  of 
proteine.  It  is  either  formed  in  consequence  of 
a  change  which  the  compounds  of  proteine  in 
the  food  have  undergone,  or  it  is  produced  from 
the  blood  or  from  the  substance  of  the  tissuesby 
the  act  of  their  metamorphosis.  If  the  conclusion 
be  accurate,  that  nitrogenised  compounds, 
whether  derived  from  the  blood  or  from  the  food, 
take  a  decided  share  in  the  formation  of  the 
secretions,  and  particularly  of  the  bile,  then  it  is 
plain  that  the  organism  must  possess  the  power 
of  causing  foreign  matters,  which  are  neither 
parts  nor  constituents  of  the  organs  in  which 
vital  activity  resides,  to  serve  for  certain  vital 
processes.  All  nitrogenised  substances  capable 
of  being  rendered  soluble,  without  exception, 
when  introduced  into  the  organs  of  circulation 
or  of  digestion,  must,  if  their  composition  be 
adapted  for  such  purposes,  be  employed  by. the 
organism  in  the  same  manner  as  the  niti'ogenised 
products  which  are  formed  in  the  act  of  meta¬ 
morphosis  of  the  tissues.  We  are  acquainted 
with  several  substances  which  exercise  a  most 
marked  influence  on  the  act  of  transformation 


as  well  as  on  the  nutritive  process,  while  their 
elements  take  no  share  in  the  resulting  changes. 

These  are  uniformly  substances  the  particles 
of  which  are  in  a  certain  state  of  motion  or 
decomposition,  which  state  is  communicated  to 
all  such  parts  of  the  organism  as  are  capable  of 
undergoing  a  similar  transformation.  Medici¬ 
nal  and  poisonous  substances  form  a  second  and 
most  extensive  class  of  compounds,  the  elements 
of  which  are  capable  of  a  direct  or  an  indirect 
share  in  the  processes  of  secretion  and  of  trans¬ 
formation.  These  may  be  divided  into  three 
great  orders  :  the  first  (including  the  metallic 
poisons)  consists  of  substances  which  enter  into 
chemical  combination  with  certain  parts  or 
constituents  of  the  body,  while  the  vital  force  is 
insufficient  to  destroy  the  compounds  thus  formed. 
The  second  division,  consisting  of  the  essential 
oils,  camphor,  empyreutnatic  substances,  and 
antiseptics,  &c.,  possesses  the  property  of  im¬ 
peding  or  retarding  those  kinds  of  transforma¬ 
tion  to  which  certain  very  complex  organic 
molecules  are  liable :  transformations  which, 
when  they  take  place  out  of  the  body,  are  usually 
designated  by  the  names  of  fermentation  and 
putrefaction. 

(To  be  continued.) 


ON  THE  FEBRIFUGE  PROPERTIES  OF 
VARIOLARIA  AMARA. 

By  Da.  Dassier. 


This  lichen  grows  in  the  form  of  large  greyish 
crusts  upon  the  bark  of  beech-trees  in  mountainous 
regions.  When  reduced  to  powder,  it.  excites  its 
influence  upon  the  pituitary  membrane,  and,  ap¬ 
plied  to  the  tongue,  very  speedily  gives  rise  to  a 
distinct  bitter  taste,  which  increases  by  degrees, 
and  is  retained  for  a  considerable  length  of  time. 
It  was  examined  in  1831  by  M.  Alms,  who  ex¬ 
tracted  from  it  a  bitter  principle,  to  which  he  gave 
the  name  of  picrolichenine.  If  taken  into  the 
stomach,  the  powder  of  Variolaria  creates  an 
appetite,  and  acts,  like  all  bitter  tonics,  by  rousing 
the  digestive  powers  and  imparting  a  new  vigour 
to  the  constitution.  It  does  not  appear  to  exercise 
any  influence  on  the  nervous  system,  like  sulphate 
of  quinine.  By  reason  of  its  excessive  acerbity, 
the  Variolarici  cannot  be  prescribed  in  the  form 
of  a  moistened  powder  in  a  vehicle  such  as  quina. 
M.  Dassier  has  administered  it  in  the  shape  of  pills, 
incorporated  with  conserve  of  roses,  or  in  that  of 
lozenges  mixed  with  chocolate.  It  is  best  to  pre¬ 
scribe  it  in  doses  of  7  to  15  grs.  for  adults,  to  be 
taken  in  the  course  of  24  hours,  and  of  3  to  6  grs. 
for  children  under  10  years  of  age.  In  quotidian 
and  tertian  fevers,  those  in  which  the  Variolaria 
has  proved  itself  most  efficacious,  it  has  acted 
beneficially  after  the  first  or  second  dose,  and  7  to 
9  grs.  have  very  often  been  sufficient  to  effect  a 
care.  In  cases,  however,  where  the  first  doses  do 
not  act,  we  cannot  reckon  upon  any  good  results. 

M.  Dassier  has  given  Variolaria  in  a  very  great 
number  of  intermittent,  quotidian,  tertian,  and 
quartan  fevers.  In  the  second  of  these  he  has 
almost  constantly,  in  the  third  kind  frequently,  in 
the  last  rarely,  obtained  a  cure.  It  is  true  that  he 
has  never  exceeded  the  dose  of  I  grm.  in  the  course 
of  24  hours.  Despite  the  encouraging  observations 
of  M.  Dassier,  we  are  of  opinion  that  the  Variolaria 
should  only  be  prescribed  under  the  following 
circumstances  : — 

1.  Asa  substitute  for  sulphate  of  quinine. 

2.  In  cases  of  mild  quotidian  or  tertian  fevers. 

3.  That  recourse  should  never  be  had  to  its  use 
Avhere  we  suspect  a  severe  attack  of  fever,  or  one 
that  may  assume  a  dangerous  character. 

It  would  be  interesting,  on  account  of  its  low 
price  and  the  ease  with  which  it  is  procured,  to 
ascertain  whether,  if  given  in  larger  doses  than  has 
been  above  specified,  its  properties  might  not  prove 
more  efficacious.  At  all  events,  uew  researches 
upon  the  active  principle  of  this  lichen  are  well 
deserving  to  be  made. — Journ.  de  Pharrn  and 
Chemical  Gazette. 
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THE  MEDICAL  TIMES. 


ON  THE  ALTERATIONS  AND  ADUL¬ 
TERATIONS  OF  ALIMENTARY  SUB¬ 
STANCES. 

By  A.  Chevallier. 


sale  of  alimentary  substances,  drinks,  and  con¬ 
diments — substances  which  are  indispensable,  and 
to  which  we  wish  to  call  your  attention. 

The  frauds  of  alimentary  substances  have  been 
proved  as  follows  : — 


The  following  petition  was  addressed  by  M. 
Chevallier  to  the  Chamber  of  Peers  and  the 
Chamber  of  Deputies  ;  but  the  Session  has  termi¬ 
nated  without  its  having  been  made  the  subject  of 
a  report  as  to  the  measures  to  be  taken  for  the  pre¬ 
vention  of  the  frauds  specified  in  it: — 

TO  THE  MEMBERS  OF  THE  CHAMBERS  OF  PEERS, 

AND  TO  THE  MEMBERS  OF  THE  CHAMBER  OF 

DEPUTIES. 

Gentlemen, — Before  determining  to  avail  my¬ 
self  of  the  right  of  petition,  which  belongs  to 
every  citizen,  and  before  resolving  on  disturbing 
your  numerous  and  important  occupations,  I  have 
considered  it  my  duty  to  ask  myself  whether  the 
abuses  which  I  think  it  my  duty  to  lay  before  you 
were  serious — whether  they  were  of  a  nature  to 
injure  commerce — whether  they  might  compro¬ 
mise  the  life  and  health  of  mankind — finally, 
whether  they  deserve  special  attention. 

The  serious  examination  which  I  have  made 
of  everything  relating  to  the  adulteration  of  com¬ 
mercial  and  alimentary  substances,  has  shown  me 
that  the  necessity  for  a  prompt  and  severe  repres¬ 
sion  of  these  frauds  should  fix  your  attention. 
Indeed,  the  adulteration  of  commercial  products 
is  so  injurious  to  our  foreign  commerce,  since, 
in  consequence  of  the  succession  of  frauds  which 
are  practised  in  the  preparation  and  manipulation 
of  various  products,  these  products  are  rejected  at 
foreign  places  of  commerce,  whence  it  results  that 
our  artizans  lose  their  work,  and  our  merchants 
their  reputation,  and  that  they  do  not  derive  the 
benefit  they  might  hope  for  from  the  practice  of 
their  profession  if  it  were  legitimately  exercised. 

In  the  second  place,  the  aliments,  drinks,  and 
condiments,  destined  to  sustain  the  life  of  man, 
and  to  supply  the  wants  of  their  daily  existence, 
are  the  subjects  of-  frauds  which  may,  in  a  great 
number  of  cases,  injure  the  health  of  those  who 
use  them,  but  which  in  all  cases  have  for  their 
object  the  substitution  of  a  cheaper  for  a  more  ex¬ 
pensive  product. 

According  to  this  explanation,  commercial 
frauds,  and  the  adulterations  of  alimentary  and 
condimentary  substances  being  in  the  highest  de¬ 
gree  injurious  to  the  health  and  interests  of  the 
population,  and  to  the  prosperity  of  commerce,  we 
think  that  it  becomes  indispensable  that  a  law  be 
made  to  prohibit  existing  frauds,  and  to  prevent 
those  which  are  daily  springing  up. 

In  our  opinion,  in  such  a  law,  the  simple 
adulteration  of  a  substance  by  a  product  of  less 
value  should  be  considered  as  a  daring  theft  which 
we  do  not  notice,  and  which  is  dailv  renewed, 
because  we  are  on  our  guard  against  an  ordinary 
theft,  whilst  no  precaution  is  taken  against  a 
tradesman  who  may  cheat  every  day.  This  de* 
ception,  when  it  is  practised  on  the  middle  classes, 
is  prejudicial  to  them,  but  it  is  much  more  so  to 
the  workmen,  since  those  who  exercise  it  deprive 

them  by  fraud  of  part  of  their  laboriously  earned 
wages. 


n  some  cases,  applicable  only  to  the  healin 
art,  adulterators  are,  in  my  opinion,  guilty  of  tl: 
crime  of  voluntary  homicide,  in  substituting  inei 
or  active  products  which  might  determine  a  re 
vulsion  by  which  the  patient  might  be  saved.  W 
will  mention,  as  an  example,  the  adulteration  ( 
the  farina  of  mustard  with  the  farina  of  the  cake 
arising  from  the  manufacture  of  oil  of  colza. 

We  will  leave  to  men  of  high  merit,  and  wli 
lave  recen  y  given  their  opinion  concerning  corr 
mercial  frauds,  and  the  marques  des  fabriques,  th 
taste  of  informing  you  what  are  the  commerch 
frauds  which  injure  the  prosperity  of  our  commerc 
and  our  industry ;  we  will  only  make  known  t 
you  that  which  we  have  observed  relative  to  th 


I. - OF  FLOUR  DESTINED  FOR  THE  PREPARATION 

OF  BREAD. 

It  has  been  ascertained  that  the  flours  sold,  as 
being  of  good  quality,  were  altered,  and  that  they 
had  undergone  an  acid  fermentation ;  lhat  others 
were  adulterated  with  potato-fecula,  others  with 
farina  prepared  with  legumens  bitten  by  insects, 
and  which  could  not  be  sold  without  being  altered 
in  form  ;  powder  of  alabaster  has  been  mixed  with 
flour ;  the  fraud  has  even  been  carried  to  such  a 
point,  that  mineral  substances,  reduced  to  the  state 
of  powder,  have  been  offered  in  the  market  in  the 
Department  of  the  Seine,  to  be  mixed  with  flour. 

We  do  not  think  that  the  addition  of  fecula  to 
farina  can  be  injurious  to  health,  but  it  is  a  robbery 
on  the  part  of  the  vender  against  the  baker;  for 
fecula  introduced  into  farina, and  made  into  bread, 
as  farina  is,  does  not  absorb  water,  and  does  not 
yield  so  much  bread  as  farina ;  it  is  a  robbery 
against  the  consumer,  if  bread  prepared  with  farina 
mixed  with  fecula,  and  which  contains  less  gluten, 
is,  as  many  scientific  men  think,  less  nutritious  ;  it 
is  a  robbery,  especially  injurious  to  the  workmen, 
who  cannot,  like  the  rich,  like  men  in  easy  circum¬ 
stances,  eat  as  much  meat  as  he  will. 

We  are  convinced  that  a  white,  savoury,  and 
wholesome  bread  might  be  prepared  with  fecula 
and  wheat  flour  in  the  proportion  of  25  to  50  per 
cent,  of  farina  to  from  50  to  75  of  fecula,  which 
might  be  sold  at  a  lower  price  than  bread  made 
of  pure  wheat-flour,  but  the  composition  of  this 
bread  should  be  notified  by  the  maker  and  sold  at 
its  real  value. 

II  - OF  BREAD. 

The  frauds  in  this  article  of  food  are  happily 
much  more  rare  in  France  than  in  a  neighbouring 
country  (Belgium),  where  the  sulphates  of  copper 
and  zinc  are  added  to  the  paste,  in  consequence  of 
the  erroneous  idea  that  the  addition  of  these  salts 
gives  rise  to  a  more  considerable  production  of 
bread.*  This  culpable  adulteration  was,  for  some 
time,  practised  in  France ;  but  it  has  been  totally 
abandoned  for  some  years. 

It  is  a  positive  fact  that  baked  potatoes  are  used 
in  the  preparation  of  bread,  and  that  a  patent  has 
recently  been  sold  for  the  application  already  made 
of  this  mode  of  panification. 

We  do  not  think  that  the  Administration  can 
forbid  him  who  prepares  bread  for  his  own  use  to 
introduce  into  it  any  substances  he  pleases  ;  but 
we  think  that  the  Administration  should  not  tole¬ 
rate  in  Paris  the  introduction,  by  the  baker,  of  any 
substance  whatever  into  the  bread  sold  for  public 
consumption  ;  indeed,  in  the  capital  bread  is  taxed, 
and  the  tax  is  based  on  the  employment  by  the 
manufacturer  of  pure  farinas,  and  not  of  other 
substances,  whatever  they  may  be,  even  if  superior 
to  farina,  which  is  not  the  case. 

If  a  baker  has  discovered  a  process,  or  if  a  pro¬ 
cess  of  manufacturing  bread  be  communicated  to 
him,  which  is  economical,  he  should  not  make  use 
of  it  except  with  the  authority  of  the  Adminis- 
tiation,  which  should  judge  of  the  wholesomeness 
of  this  process,  and  which  must  then  study  the 
public  interest. 

This  process,  put  in  practice,  might  have  the 
advantage  of  reducing  the  price  of  bread  ;  and  it  is 
known,  according  to  M.  Chabrol,  that  the  dimi¬ 
nution  of  10  centimes  per  kilogramme  of  bread 


*  The  Court  of  Appeal  at  Brussels,  M.  Epistal, 
president,  has  confirmed  the  sentence  which  con¬ 
demned  a  baker,  named  Pennincky,  to  two  years’ 
imprisonment,  and  a  fine  of  200  florins  of  the 
Low  Countries,  and  deprived  him  of  his  right  of 
patent,  for  having  introduced  sulphate  of  copper 
into  the  bread  which  he  prepared. 


is  of  high  importance  to  the  poorer  classes  inhabit¬ 
ing  the  capital.  Indeed,  that  learned  minister 
has  proved  that,  by  admitting  that  there  exists  in 
Paris  500,000  consumers  of  bread  of  the  poorer 
class,  5  centimes  per  day  increase  in  their  ex¬ 
penses  in  the  purchase  of  bread  would  give ,  per 
annum,  a  sum  of  9, 125, 000  francs. 

If  we  suppose  that,  by  economical  and  whole¬ 
some  processes,  a  diminution  of  ten  centimes  per 
kilogramme  of  bread  could  be  obtained,  this  ali¬ 
ment  being  as  nutritive,  an  annual  saving  of 
9,125,000  francs  to  the  poorer  classes  would  be 
effected. 

The  proportion  of  water  contained  in  bread  sold 
for  consumption  merits,  we  think,  all  the  attention 
of  the  administration;  indeed,  a  loaf  of  two  kilo¬ 
grammes,  which  will  weigh  only  this  weight,  may 
represent  more  nutritive  matter  than  a  loaf  in  which 
the  two  kilogrammes  are  complete ;  in  the  one,  the 
water  has  been  evaporated  by  baking ;  in  the  other, 
the  water  has  not  been  able  to  volatilise,  and  adds 
to  the  weight. 

The  legal  exercise  of  the  trade  of  baker  in  Paris 
deserves  the  attention  of  the  authorities,  for  it  is 
difficult ;  indeed,  he  who  exercises  it  is  always 
suspected,  even  when  he  is  honest ;  the  probity  of 
the  baker  is  not  believed,  and  he  has  always  been 
represented  as  committing  fraud.  It  is  extraordi¬ 
nary,  that  when  insurrection  disturbed  the  streets, 
the  bakers  did  not  fall  victims  to  a  reputation 
which  some  of  them  may  merit,  but  which  should 
not  be  imputed  to  the  greater  number  of  them. 

A  just  and  severe  law  should  severely  punish 
the  man  who,  charged  with  furnishing  us  with  an 
indispensable  aliment,  wilfully  deceives  us  ;  but 
this  law  should  be  based  on  regular  studies  and 
practical  facts ;  its  execution  should  also  be  made  in 
an  ostensible  manner.  Thus,  a  profession  would  be 
relieved,  so  that  an  honest  man  who  exercises  it 
may  not  run  the  same  risks  as  one  who  enriches 
himself  by  dailydelinquencies,  an  unfortunate  result, 
since  it  puts  the  honest  man  and  the  rogue  on 
the  same  level;  also,  the  honest  man  is  injured  by 
the  rogue,  who  reproaches  him  with  what  he  calls 
his  ingenuity. 

III.  OF  MEAT. 

This  aliment  is  sometmes  sold  of  false  weight, 
and  at  other  times  it  is  spoiled  when  put  up  for 
sale.  Our  observations  on  the  sale  of  spoiled 
meat  have  most  frequently  regarded  meats  which 
have  been  cooked. 

IV.  OF  MILK. 

Nine-tenths  of  the  milk  sold  in  Paris  is  diluted 
with  one-third  of  water,  to  which,  for  some  time, 
a  little  cassonade  or  caramel  has  been  added  ; 
finally,  bicarbonate  of  soda,  to  prevent  the  milk 
from  turning. 

Some  years  ago,  farina,  fecula,  rice-flour,  and 
gum,  were  employed  for  adulterating  milk:  it 
appears  that  these  substances  have  been  abandoned 
by  adulterators. 

The  adulteration  of  milk  in  Paris  would  be  dif¬ 
ficult  to  repress,  because  the  poorer  classes  are  in 
the  habit  of  paying  for  milk  less  than  its  value. 
It  would  be  indispensable,  before  seeking  to  sup¬ 
press  this  fraud,  to  make  the  public  comprehend 
that  they  would  be  obliged  to  pay  one-third  more 
for  milk  than  is  paid  at  present,  and  that  it  is 
obtained  at  a  low  price  only  because  it  contains 
at  least  one-third  of  water  and  only  two-thirds  of 
milk.  The  population  have  been  wrongfully  dis¬ 
gusted  by  the  publication  of  statements  that  milk 
has  been  prepared  with  the  brain  of  animals,  and 
especially  with  that  of  horses  killed  at  Mont- 
fauc?on  ;  all  the  investigations  made  with  the  view 
of  ascertaining  the  truth  of  this  statement,  have 
demonstrated  the  falsity  of  a  fact  advanced,  it  is  not 
known  with  what  object. 

v.  OF  BEER. 

The  beer  sold  in  Paris  should  be  made  only 
with  the  seeds  of  cereals,  properly  prepared,  and 
with  hops.  It  is  known,  however,  that  a  portion 
of  this  drink  is  the  result  of  an  operation  into 
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which  enters,  instead  of  malted  barley,  syrup  of 
fecula,  which  sometimes  contain  a  salt  of  copper, 
and  that  the  hop  is  sometimes  replaced  by  leaves 
of  box  and  menianthe. 

It  would  be,  in  my  opinion,  easy  to  suppress 
these  frauds,  since  the  brewers  who  commit  them 
are  liable  in  a  fiscal  point  of  view,  by  persons  em¬ 
ployed  in  the  administration,  who  might  give 
useful  information  concerning  these  unwholesome 
preparations.* 

VI.-  OF  CULINARY  SALT. 

Common  salt — that  indispensable  condiment 
which  enters  into  the  preparation  of  our  food—  has 
been  the  subject  of  numerous  frauds,  which  have 
been  partially  suppressed,  but  not  totally. f 

Salt  has  been  mixed: — 1st,  with  crude  plaster 
(plaster-stone  reduced  to  powder),  and  this  adul¬ 
teration  was  so  great  in  Paris,  that  an  establishment 
was  fitted  up  by  a  manufacturer  for  the  pulveri¬ 
sation  of  this  stone,  which  was  afterwards  sold  in 
commerce  under  the  name  of  powder  to  be  mixed 
ivitli  salt ;  2nd,  with  granite  reduced  to  powder; 
3rd,  with  salts  of  varech  and  salts  of  every  kind 
arising  from  various  manufactures  of  chemical 
products.  It  must  be  remembered  that,  in  1827, 
an  epidemic,  which  attacked  more  than  400  per¬ 
sons,  was  caused  by  culinary  salt  sold  in  the 
department  of  Marne.  This  salt  was  subjected 
to  several  experiments,  and  it  was  discovered  that 
it  contained  iodides  and  arsenic.  It  was  not 
known  at  first  to  what  to  attribute  the  presence 
of  arsenic  in  this  salt ;  but  it  was  learned  some 
time  afterwards  that  this  salt  had  given  rise  to 
these  accidents  arising  from  a  manufactory  in 
which  salts  of  varech  were  refined,  destined  to 
be  mixed  with  refined  common  salt.  Similar  salt 
was  sold  in  Paris,  and  rendered  ill  a  family  named 
Pymor.  This  salt  caused  swelling  of  the  face, 
pains  in  the  head,  ardent  thirst,  inflammation 
of  the  amygdalae  a,  and  intolerable  pains  in  the 
course  of  the  stomach  and  intestines,  followed  by 
a  diarrhoeal  flux,  almost  always  sanguinolent. 

The  mixture  of  salts  arising  from  manufactures 
with  alimentary  salt,  may  present  very  great 
danger.  The  Presse  of  December  17, 1843,  stales 
that,  at  the  Hague,  more  than  eighty  persons  were 
poisoned  by  using,  for  seasoning  their  food,  salt 
procured  from  a  manufactory  at  which  it  was  sold 
for  a  very  low  price.  Experiments  demonstrated 
that  this  salt  contained  an  arsenical  preparation. J 
■ — (See  The  Chemist,  p.  186,  vol.  v.) 

White  salt  has  been  mixed  with  salts  of  varech 
and  with  the  salt  resulting  from  the  extraction  of 
saltpetre.  Some  of  these  salts  contained  a  com¬ 
pound  of  copper  arising  from  the  boilers  in  which 
these  products  were  evaporated.  We  have  seen 
white  salt  destined  for  the  soldiers;  this  salt  was 
salt  of  varech,  which  was  reduced  to  small  grains 
by  passing  through  a  sieve  of  copper-wire,  covered 
with  verdigris. 

VII.  OF  FECULA. 

Fecula  is  mixed  with  carbonate  of  lime.  Quite 
recently  we  have  found  some  which  was  mixed 
with  alabaster,  arising  from  the  manufacture  of 
pendulums  and  various  objects  of  art.  The  pro- 

*  We  are  assured  that  in  France,  as  in  Eng¬ 
land,  substances  of  extreme  activity  are  employed 
for  giving  bitterness  to  beer!  but  hitherto  the 
truth  of  this  assertion  has  not  been  demonstrated 
to  us. 

t  The  endeavours  made  by  the  orders  of  the 
Prefect  of  Police  to  suppress  this  fraud  have  been 
immense;  the  members  of  the  Council  of  Health 
have  submitted  to  chemical  analysis  more  than 
4,000  samples  of  salt,  and  yet  it  is  still  adul¬ 
terated  . 

X  A  letter  from  M.  Wrydag  Zinem,  pharmacien 
at  the  Hague,  has  since  informed  us  that  the  salt 
sold  at  the  Hague  had  been  mixed  with  arsenic 
by  the  grocer’s  servant,  w'ith  the  object  of  driving 
away  the  customers  from  his  master’s  shop,  in 
order  that  he  might  have  less  work  to  do. 


portions  of  powder  of  alabaster,  added  to  fecula, 
have  been  ascertained  to  be  from  six  to  seven  per 
cent.  This  fecula  was,  however,  contained  in 
bags  bearing  a  printed  label,  as  follows: — 
“  Potato-fecula,  purified  for  alimentary  use-and  for 
children.”* 

VIII.  OF  SUGAR. 

Sugar  has  been  adulterated  with  sugar  of  fecula, 
earthy  matter,  and  sugar  of  milk.  These  sub¬ 
stances  are  not,  it  is  true,  injurious  to  health  ;  but 
they  are  cheaper  than  the  sugar  for  which  they 
are  substituted  ,f 

IX.  OF  CHOCOLATE. 

The  chocolate  sold  in  Paris  is  often  mixed 
with  fecula,  farinas,  and  sometimes  with  an  inert 
powder  prepared  by  bruising  cocoa-nut  shells. 
These  substances  are  inert,  it  is  true ;  but  we 
should  not  buy  the  chocolate  containing  them  if 
we  were  informed  of  the  fact  by  the  label. 

A  fact  which  proves  the  adulteration  of  cho¬ 
colate  is  that  this  product  is  sold  below  the 
market  price  ;  however,  the  manufacturer  should 
have  this  profit  on  the  sale.J 

x.  OF  HONEY. 

Honey  is  adulterated  with  fecula  and  syrup  of 
fecula.  We  have  seen  honey  prepared  with  syrup 
of  fecula,  which  had  become  solid  in  the  barrel,  so 
that  the  grocer  who  had  bought  it  did  not  know 
what  to  do  with  the  product,  which,  owing  to  its 
solidity,  could  not  be  sold  to  the  public. 

XI.  OF  COLOURED  SWEETMEATS. 

Coloured  sweetmeats,  bonbons,  and  lozenges, 
have  long  been  the  subjects  of  serious  apprehen¬ 
sions  to  the  government ;  saccharine  matters  in¬ 
tended  for  children  have  been  coloured  with 
arsenite  of  copper,  with  gamboge,  with  vermillion, 
with  blue  ashes,  with  chromate  of  lead,  and  with 
red  lead  ;  liquors  owe  their  green  colour  to  a  salt 
of  copper.  The  limited  number  of  manufacturers 
has  enabled  the  Government  to  take  measures  which 
have  been  effectual.  These  measures  consist  in 
causing  the  shops  and  manufactories,  where  these 
sweetments  are  prepared,  to  be  visited,  and  in 
causing  the  substances  employed  to  be  analysed 
by  members  of  the  Council  of  Health  of  the  De¬ 
partment  of  the  Seine.  These  members,  besides 
these  visits,  give,  throughout  the  year,  gratuitous 
advice  to  the  confectioners  who  wish  to  employ 
new  colouring  matters.  It  is  in  consequence  of 
this  measure  that  we  have  known  that  a  colour 
manufacturer  sold,  to  a  confectioner  for  factitious 
ultramarine — an  inoffensive  blue  colour — a  poison¬ 
ous  mixture,  formed  of  60  per  cent,  of  ultramarine, 
and  40  per  cent,  of  blue  ashes,  carbonate  of 
copper. 

XII.  OF  SALAD  OIL. 

Olive  oil  is  daily  adulterated  with  an  oil  known 
by  the  name  of  white  oil  and  oil  of  carnations, 

*  The  administration  having  knowledge  of  this 
fact,  because  Sieur  R..  manufacturer  of  objects 
of  alabaster,  had  offered  his  powder  at  various 
establishments,  to  merchants  of  good  faith,  the 
Prefect  of  Police  ordered  investigations  on  the 
subject. 

•f  This  fraud  has  attained  such  a  height,  that 
enormous  masses  of  ice  were  manufactured  to  be 
mixed  with  sugar. 

+  The  following  statement  was  made  by  a  manu¬ 
facturer  who  sold  chocolate  at  70  centimes  the 
kilogramme,  and  from  whom  a  sample  of  cho¬ 
colate  of  inferior  quality  was  taken  : — “  I  do  not 
think  that  a  worse  quality  of  chocolate  could  be 
manufactured.  This  manufacture  is  disgraceful  to 
commerce,  and  I  make  it  only  in  my  own  defence 
and  to  sustain  competition.  I  have  but  one 
regret,  which  is,  that  the  Government  has  not  the 
power  to  oppose  this  pitiful  manufacture,  which 
consists,  simply,  of  making  chocolate  with  the 
last  residues  of  cocoa.  (He  might  have  added, 
with  the  addition  of  fecula.)  As  we  descend  in 
the  quality  of  bread,  to  preparing  it  with  bran  for 


which  is  of  less  value,  and  whose  quality  is  not 
the  same. 

To  give  mixed  oils  the  appearance  of  olive  oil, 
solid  fatty  matters  are  often  added,  which  give 
them  the  appearance  of  olive  oil  rendered  concrete 
by  cold. 

XIII.  OF  CIDER. 

The  cider  sold  in  Paris  is  rarely  pure  ;  fermented 
liquors  prepared  with  sugar  of  fecula,  cassonade, 
and  vinegar,  are  substituted  for  it ;  every  kind  of  it 
is  prepared  with  dry  fruits,  or  else  it  is  prepared  in 
vessels  which  render  it  injurious  :  we  have  seen 
cider  containing  lead  give  rise  to  more  or  less 
serious  symptoms. 

We  have  seen  sold,  and  even  in  the  interior  of 
the  casernes,  tender  the  name  of  cider ,  liquids 
which  merited  serious  attention  on  the  part  of  the 
military  authorities.  By  the  sale  of  these  liquids, 
the  soldier  is,  in  the  first  place,  deceived  in  the 
value  of  the  product,  and  is  also  liable  to  be 
rendered  more  or  less  dangerously  ill  :  this  so- 
called  cider  contains  a  small  quantity  of  a  salt  of 
copper. 

XIV.  OF  COFFEE. 

Coffee,  which  is  a  necessary  morning  aliment 
to  a  great  number  of  the  poorer  classes,  is  often 
the  subject  of  numerous  frauds.  Coffees  which 
have  been  thrown  into  the  sea  are  taken  up, 
worked,  and  then  sold  in  commerce  with  coffees  of 
good  quality.  Coffee  of  good  quality  when  ground, 
is  adulterated  with — 1st,  exhausted  coffee,  which 
has  been  collected  and  dried  ;  2nd,  with  powders, 
obtained  by  torrefying  various  products,  roots  of 
chicory,  beet-root,  carrot,  the  seads  of  peas, 
pointed  peas,  rye,  &c.  &c.  All  these  products  are 
not  injurious  to  health,  but  they  are  sold  for  that 
which  they  are  not,  and  as  substitutes  for  a  product 
of  greater  value.  There  is  no  chicory  which  has 
not  been  the  subject  of  fraud  ;  this  product,  in¬ 
tended  to  be  mixed  with  coffee,  has  been  adulte¬ 
rated  in  its  turn.  Thus,  there  is  sold  in  commerce 
as  chiefly  coffee — 1st,  a  product  resulting  from  a 
mixture  of  exhausted  coffee  and  torrefied  bread  ; 
2nd,  a  product  resulting  from  a  mixture  of  chicory, 
coffee,  and  animal  charcoal,  arising  from  the  deco¬ 
loration  of  sugars,  a  residue  of  the  refineries.  We 
will  here  call  to  mind  that,  in  the  course  of  legal 
proceedings  carried  on  between  the  Sieurs  L.  and 
D.,  it  was  proved  that  one  of  the  brothers,  L.,  a 
merchant,  had  come  to  Paris  to  collect  various 
residues;  the  powder  of  semoule,  and  the  residue 
of  vermicelli,  which  should  be  dyed  and  mixed 
with  chicory  coffee  ;  but  that  having  ascertained 
that  this  product  did  not  present  the  advantage 
which  he  had  hoped  for,  he  pul  himself  in  con¬ 
nexion  with  the  lemonade  boys,  and  for  two 
months  employed  a  man  and  a  cart  to  collect  all 
the  coffee  grounds  which  had  been  preserved  at 
his  request. 

xv,  OF  WINES. 

The  wines  sold  at  Paris  by  retail,  are,  in  general, 
wines  produced  by  the  mixture  of  several  crude 
products.  But  this  mixture  is  not  a  fraud  ;  the 
fraud  practised  consists  in  mixing  with  the  southern 
wines,  which  contain  a  great  quantity  of  alcohol, 
water,  acidulated  either  with  vinegar  or  with  tar¬ 
taric  acid  ;  sometimes,  instead  of  water,  dry  fruits 
are  macerated,  and  the  liquor  added,  and  these 
mixtures  are  coloured  with  juices  prepared  with 
different  matters,  and  especially  with  elderberries. 
Formerly,  the  wine  which  became  sour  was  satu¬ 
rated  and  sweetened  with  oxide  of  lead,  litharge, 
according  to  the  process  of  Martin  le  Bavarois  ; 
now  this  dangerous  saturation  is  almost  abandoned  ; 
we  had  an  opportunity  of  noticing  it,  however, 
some  years  ago,  at  Compidgne  ;  several  soldiers  of 
the  camp  were  taken  ill  ;  the  cause  of  their  illness 
was  investigated,  and  it  was  ascertained  that  this 
cause  was  attributable  to  the  use  of  a  green  wine, 
which  had  been  sweetened  with  acetate  of  lead  ; 
the  vintner,  who  had  bought  from  a  druggist  the 
acetate  which  he  introduced  into  his  wine,  was 
brought  before  the  tribunal,  and  convicted. 
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Wine  is  also,  in  some  cases,  mixed  with  alum, 
with  the  view  of  rendering  it  clearer  and  more 
limpid.* 

XVI.  OF  BRANDIES. 

The  brandies  sold  by  retail  are  most  commonly 
mixed  with  alcohol  of  fecula  and  water,  the  whole 
coloured  by  caramel ;  sometimes  the  brandies, 
owing  to  the  impurity  of  the  alcohol,  and  in  con¬ 
sequence  of  negligence  of  the  distillatory  vessels, 
contain  salts  of  copper,  injurious  to  health.-j- 

XVII.  OF  VINEGAR. 

The  vinegar  sold  at  Paris  is  still,  notwithstand¬ 
ing  the  surveillance  of  those  who  sell  it  by  retail, 
mixed  with  foreign  substances;  this  acid,  which 
the  poor  employ  as  a  condiment  in  the  aliments  of 
which  they  make  daily  use,  is  mixed  with — 1st. 
Sulphuric  acid ;  and  this  adulteration  is  proved 
every  year  in  Paris.  2nd.  With  water  in  the  pro¬ 
portion  of  one-third  or  one-half ;  in  the  latter  case 
the  product  is  not  injurious  to  health,  but  then 
the  purchaser  pays  60  centimes  the  litre  for  a 
liquid  which  should  cost  only  30  or  40  centimes. 
3rd.  With  water  acidulated  by  tartaric  acid  ;  the 
buyer  in  this  case  is  also  deceived  in  the  value  of 
the  product. 

Besides  the  wine-vinegar  sold  at  Paris,  vinegars 
are  manufactured  in  that  capital  with  syrup  of 
fecula,  with  the  washing  waters  of  the  sugar 
forms  called  waters  of  bac,  with  some-leys,  and 
with  bacquetures  collected  wider  the  counters  of 
wine  merchants.  None  of  these  vinegars  can  be 
compared,  as  regards  taste  and  acidity,  with  wine 
vinegar.  In  our  opinion,  they  should  be  sold 
only  for  what  they  are,  and  under  the  names  of 
vinegars  of  syrup  of  fecula,  of  waters  of  bac,  or 
wine-leys,  and  of  bacquetures. 

1  his  last  vinegar,  the  vinegar  of  bacquetures, 
most  frequently  contains  a  salt  of  lead  ;  sometimes, 
but  rarely,  the  presence  of  a  salt  of  copper  has 
been  detected. 

XVIII.  OF  TEA. 

lea  is  adulterated  like  all  other  substances ; 
tea  of  good  quality  has  been  mixed  with  tea  which 
has  been  used,  which  has  been  collected,  and 
which  is  rolled  by  suitable  means.  Teas  are 
coloured  with  indigo  and  with  prussian  blue. 

In  August,  1844,  the  administration  was  in¬ 
formed  that  a  certain  quantity  of  tea  derived  from 
an  English  ship  called  the  Reliance,  which  had 
suffered  shipwreck  on  the  coast  of  France,  was 
fished  up  again,  washed  with  water  to  free  it  from 
the  sea  salt,  then  coloured  green  by  a  mixture  of 
indigo,  talc,  and  chromate  of  lead,  and  passed 
into  commerce. 

The  persons  who  committed  that  fraud  were  a 
merchant  and  a  working  man.  At  first  the  cor¬ 
rectional  police  sentenced  them  to  pay  a  fine  of 
50  francs,  and  to  be  imprisoned  for  8  days  ;  but 
an  appeal  being  made,  the  merchant  was  acquitted ; 
the  royal  court,  considering  that  if  A.  did  subject 
the  damaged  tea  to  a  treatment  to  render  it  saleable, 
this  was  no  proof  of  any  fraud  with  reference  to  the 
quality  of  the  merchandise  sold. 

In  consequence  of  this  acquittal,  the  tea,  still 
covered  with  the  chromate  of  lead,  a  poisonous 

It  should  be  called  to  mind. — 1st.  That  some 
months  ago,  the  Sieur  R.  proceeded  before  the 
tribunals  against  a  company  for  the  sale  of  a 
piocess,  by  aid  of  which  a  portion  of  wine  was 
doubled  without  increase  of  price.  2.  That  two 
musicians,  dealers  in  wines,  were  condemned  to 
three  months’  imprisonment,  and  to  a  fine  of  200 
fiancs  by  the  7th  chamber,  for  having  manufactured 
with  water,  vinegar,  southern  wine,  and  Cam- 
peachy  wood,  a  liquid  which  they  had  sold  as 
wine.  We  have  just  detected  in  wines  the  presence 
of  a  salt  of  copper,  arising,  in  our  opinion,  from 
alcohol  containing  a  salt  of  copper  having  been 
added  to  it.  ° 

T  ^iave  seen  alcohol  containing  30  centi¬ 
grammes  of  acetate  of  copper  to  one  quart  of 
brandy. 


salt,  which  might  prove  injurious  to  the  animal 
economy,  was  restored  to  Mr.  A.  It  is  to  be 
regretted  that  the  Administration  did  not  order  that, 
previous  to  restoring  the  tea,  it  should  be  washed 
to  remove  the  chromate  of  lead. 

It  is  probable  that  tea  coloured  with  the  chro¬ 
mate,  indigo,  and  talc,  are  at  present  circulating 
in  commerce.  It  must  be  remarked  here,  that  this 
fraud  with  tea  was  not  only  practised  in  the  metro¬ 
polis,  but  at  the  moment  when  the  tea  coloured  by 
chromate  of  lead  was  the  subject  of  an  investiga¬ 
tion  at  Paris,  M.  Merchand,  pharmacien  in  Fecamp, 
found  that  tea  sold  in  that  town  was  likewise 
coloured  by  the  same  process.* 

In  addition  to  this,  we  could  quote  a  great 
number  of  other  substances  constituting  articles  of 
food  with  which  more  or  less  heavy  frauds  are 
practised ;  but  we  think  that  the  facts  above 
related  clearly  prove  the  necessity  of  a  law  being 
enacted  with  reference  to  the  sale  of  alimentary 
substances  and  spices — a  law  which  would  prevent  • 
not  only  the  frauds  quoted  above,  but  those  like¬ 
wise  which  I  have  passed  over  in  silence.  This 
law  would  have  the  advantage  of  protecting  the 
health,  as  well  as  the  interests,  of  the  citizens. 

Before  quitting  this  subject,  we  deem  it  proper 
to  inform  those  who  may  think  that  the  existing 
laws  are  sufficient  to  prevent  delinquencies  of  the 
kind,  that  this  is  not  the  case  ;  the  article  318  of 
the  Penal  Code  says  : — That  whoever  has  sold,  or 
offered  for  sale,  sophisticated  beverages,  containing 
mixtures  injurious  to  health,  shall  be  imprisoned 
for  the  term  of  from  six  days  to  two  years,  and 
fined  from  16  to  500  francs ;  but  this  article  does 
not  extend  to  such  defrauders  as  mix  plaster  of 
Paris  with  salt,  alabaster  with  fecula,  fecula  of 
sugar  with  cane  sugar  and  honey,  water  with 
vinegar,  See.  &c.  For  they  may  plead— -1st.  That 
these  substances  are  not  injurious  to  health.  2nd. 
That  they  neither  sold  nor  offered  for  sale  the 
mixed  substances  found  upon  their  premises.  Is 
it,  then,  necessary,  for  the  purpose  of  making 
application  of  this  law,  to  have  recourse  to  artifices 
to  prove  the  sale?  We  feel  indignant  at  dealings 
of  this  kind,  both  in  behalf  of  the  jurisdiction  and 
of  the  Administration.  The  article  475  of  the 
Penal  Code  fines,  in  the  sum  of  16  francs,  such  as 
have  sold  falsified  beverages ;  in  this  case  as  in 
the  preceding  one,  if  the  falsified  merchandise  be 
seized  upon  the  premises,  the  defendant  will  not 
always  forfeit  the  fine,  because  he  may  allege  that 
he  did  not  sell  it. 

The  article  423  runs  as  follows: — “Whoever 
imposes  upon  a  purchaser  with  reference  to  the 
standard  of  articles  made  of  gold  or  silver;  the 
quality  of  a  spurious  stone  sold  for  a  fine  one;  the 
nature  of  any  merchandise ;  and  whoever  makes 
use  of  false  weights,  &c.,  shall  be  sent  to  prison 
for  the  term  of  from  three  months  to  one  year,  and 
fined  in  a  sum  which  may  amount  to  one-fourth 
of  the  value.” 

It  would  appear  that  in  no  case  the  Adminis¬ 
tration  is  in  a  position  to  prevent  fraud.  It  is 
known  that  a  man  sold  a  certain  quantity  of  salt 
which  is  injurious  to  health  :  some  salt  similar  to 
that  sold  is  seized  upon  his  premises  :  has  he  not 
a  right  to  maintain  that  he  did  not  sell  this  salt? 
We  have  witnessed  several  times  cases  in  which 
the  tribunals  acquitted  the  defaulters,  regretting 
that  the  law  made  no  provisions  empowering  them 
to  inflict  penalties. — Annales  cl' Hygiene  publique, 
October,  1844. 


At  the  same  time  when  the  subject  was  in¬ 
quired  into  at  Faris,  the  excise  authorities  in 
London  seized  upon  a  manufacture  of  sophisticated 
tea,  one  ton  of  which,  having  already  been  used, 
was  worked  upon.  Shortly  previous  to  that  time, 
a  tea  merchant  of  London  was  sentenced  to  pay 
a  fine  of  200  pounds  sterling.  This  fine  did  not 
dishearten  the  defrauders,  which  proves  that  this 
fraud  must  be  very  profitable. 


OBSERVATIONS  ON  THE  PHARMA¬ 
CEUTICAL  AND  CHEMICAL  CHA¬ 
RACTERS  OF  THE  PERUVIAN 
MATICO. 

By  John  F.  Hodges,  M.D. 


About  five  years  ago,  I  received  a  parcel  of  the 
leaves  of  the  matico  from  a  friend  who  had  resided 
many  years  in  Peru.  Fie  informed  me  that  they 
were  universally  regarded  by  the  native  practition¬ 
ers  of  that  country  as  a  most  valuable  remedy  in 
various  diseases,  and  also  related  several  marvel¬ 
lous  stories,  current  among  the  Indians  and  Eu¬ 
ropean  settlers,  of  their  power  in  arresting  the 
most  violent  haemorrhages,  particularly  those  con¬ 
nected  with  the  bladder  and  urinary  organs.  At 
the  time  I  made  a  few  experiments  with  the  leaves, 
which,  however,  I  was  only  lately  able  to  pursue, 
and  as  they  have  not  been  subjected,  so  far  as  I 
can  in  this  remote  district  ascertain,  to  a  careful 
chemical  examination  either  in  this  country  or  on 
the  continent,  the  following  observations  may  be 
interesting: — -It  is,  I  believe,  to  Dr.  Jeffreys,  of 
Liverpool,  that  we  are  indebted  for  the  first  notice 
in  this  country  of  the  medicinal  virtues  of  the 
matico.  Its  action,  when  applied  externally  as  a 
styptic,  has  been  established  in  the  practice  of  Dr. 
Munro,  of  Dundee  ;  and  Dr.  Lane,  of  Lancaster, 
has  also  lately  communicated  the  results  of  his  ex¬ 
perience  regarding  its  internal  administration, 
which  are  confirmatory  of  its  South  American 
reputation.  On  the  continent,  a  short  notice  of  it 
has  appeared  in  the  Pharmaceutische  Central 
Platt,  January,  1843,  by  Dr.  Martius;  and  a 
brief  and  imperfect  account  of  it  is  also  given  in 
the  Dictionnaire  of  Merat  and  Lenz.  It  is  stated 
by  Dr.  Martius  that,  like  the  gunjah,  which  the 
East  Indian  prepares  from  the  Cannabis  Indica, 
the  leaves  and  flowers  of  the  matico  have  been 
long  employed  by  the  sensual  Indians  of  the  in¬ 
terior  of  Peru  to  prepare  a  drink  which  they  ad¬ 
minister  to  produce  a  state  of  aphrodisia. 

The  sample  of  matico  which  I  received  con¬ 
sisted  of  the  leaves  of  the  plant,  which  were  of 
various  sizes,  from  two  to  eight  inches  long,  and 
appeared  to  have  been  dried,  as  they  could  easily 
be  rubbed  to  powder  between  the  hands.  It  is, 
indeed,  stated  by  Dr.  Martius,  that  the  Indians 
dry  the  leaves  over  a  fire,  taking  care  not  to  allow 
them  to  be  touched  by  the  flame  or  burnt.  Another 
sample  which  I  lately  procured  had  the  same  ap¬ 
pearance,  but  contained,  mixed  up  with  the  leaves, 
a  considerable  quantity  of  the  flowering  twigs  and 
woody  stems  of  the  plant.  The  leaves  and  twigs 
were  compressed  together  and  flattened  into  a 
cake. 

The  botanical  history  of  the  matico  appears  to 
be  but  imperfectly  known  ;  and  there  exists  a  dif¬ 
ference  of  opinion  even  as  to  the  class  of  plants 
from  which  it  is  derived ;  Dr.  Martius,  in  the 
Phar.  Central  Blatt,  considering  it  to  belong  to 
the  Phlomis  tribe,  while  in  the  Flora  Peruviana 
it  is  described  as  a  Piper.  By  immersing  a  speci¬ 
men  of  the  plant,  which  seemed  tolerably  perfect, 
in  warm  water,  I  was  able  to  examine  it  with  con¬ 
siderable  accuracy,  and  certainly  its  characters 
appear  very  unlike  those  which  belong  to  the 
Phlomis  family.  The  stems  are  w’oody,  round,  and 
pubescent;  the  leaves  sessile,  accuminato-lanceo- 
late,  rugose,  and  crenate,  their  upper  surface  of  a 
dark  green,  and  their  lower  of  a  pale  green  colour. 
It  is  said  that  the  name  of  the  plant  is  derived 
from  a  Spanish  soldier,  named  Matico,  who,  lying 
desperately  wounded  and  bleeding  to  death,  in  his 
agony  caught  accidentally  some  of  its  leaves,  and 
by  their  application  arrested  the  haimorrhage  and 
healed  the  wound.  The  leaves  have  a  strong 
aromatic,  slightly  astringent  taste,  and  the  smell 
and  taste  of  their  infusion  in  water  very  much  re¬ 
sembles  that  of  the  tea  prepared  by  the  country 
people  in  Ireland  fiom  the  leaves  of  our  indigenous 
Salvia  verbenaca. 
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PHARMACEUTICAL  NUMBER. 


The  following  experiments  were  undertaken  to 
ascertain  the  pharmaceutical  characters  of  the 
leaves : — 

Experiment  1 . — Reduced  half  an  ounce  of  the 
leaves  to  a  coarse  powder  and  macerated  in  six 
fluid  ounces  of  cold  distilled  water.  In  ten 
minutes  the  liquid  had  a  pale  amber  colour  and 
the  specific  gravity  1*003;  in  thirty  minutes  its 
density  had  increased  to  1*004,  and  its  colour  had 
become  of  a  deeper  amber;  it  possessed  the  pecu¬ 
liar  aromatic  astringent  taste  of  the  leaves.  In 
two  hours  the  liquid  had  specific  gravity  1*005, 
gave  a  deep  olive  precipitate  with  tinct.  ferri  mu- 
riat.,  and  a  yellow  white  with  acetate  of  lead  ; 
tartrate  of  antimony  produced  no  change.  In 
three  hours  its  colour  was  rather  more  browm,  spe¬ 
cific  gravity  1*005.  In  five  hours  specific  gravity 
1*005£  ;  when  dropped  into  a  solution  of  gelatine 
it  produced  no  change.  In  seven  hours  specific 
gravity  had  not  increased.  In  nine  hours  no 
change.  The  maceration  having  been  continued 
for  twelve  hours  longer,  the  density  was  not  in¬ 
creased.  The  filtered  liquid  had  a  rich  orange- 
brown  colour,  was  neutral  to  litmus,  and  possessed 
the  smell  and  taste  of  the  leaves.  The  following 
reagents  were  applied  (solution  of  gelatine,  tartar- 
emetic  and  perchloride  of  mercury  produced  no 
change) : — 

Tinct.  ferri  muriat.  Deep  black  colouring  and 
dark  olive  precipitate. 

Acetate  of  lead  .  .  |  Copious  canary  yellow 

Infusion  of  nutgalls  )  precipitates. 

Sulphuric  acid  .  .  1  ,, 

Nitric  acid  .  i  .Urown  yellow  prec.pi- 

Muriatic  acid  .  .j 

Caustic  potash  deepened  its  colour  without  throw¬ 
ing  down  a  precipitate.  Returned  the  liquid  to 
the  leaves  and  added  six  ounces  of  cold  distilled 
water,  which  reduced  its  specific  gravity  to  1*003. 
In  three  hours  its  density  had  not  increased  ; 
poured  off  the  liquid  without  expression,  and 
macerated  the  same  leaves  in  six  ounces  of  cold 
water.  In  three  hours  the  liquid  had  a  light  yellow 
colour  and  specific  gravity  1*002  ;  gave  a  very 
minute  deposit  with  acetate  of  lead.  Poured  off 
the  liquid  and  macerated  for  fourteen  hours  in  the 
same  quantity  of  water;  specific  gravity  1  000. 

Experiment  2. — Infused  half  an  ounce  of  the 
sub-pulverized  leaves  in  six  ounces  boiling  water. 
In  three  hours  the  liquid  had  the  same  taste  and 
colour,  and  exhibited  the  same  reactions  as  the  cold 
infusion  ;  specific  gravity  1*006. 

Experiment  3. — Exhausted  one  ounce-and-a- 
half  of  the  leaves  by  boiling  with  distilled  water 
over  a  water-bath  and  evaporating  the  filtered 
decoction  to  the  consistence  of  an  extract.  The 
quantity  of  extract  procured  weighed  120  grains. 
It  had  a  dark  brown  colour  and  bitter  astringent 
taste,  and  possessed  very  little  of  the  aromatic  quali¬ 
ties  of  the  leaves. 

Experiment  4. — Introduced  three  ounces  of  the 
malico  leaves,  on  a  perforated  metal  support,  into 
a  tin  plate  still  with  about  two  quarts  of  water, 
and  heated  over  the  fire  of  a  table  furnace,  adding 
fresh  water  occasionally  to  supply  the  loss.  A 
milky  liquid  was  given  off,  possessing  a  strong 
aromatic  camphoric  odour,  and  tasting  something 
like  a  mixture  of  oil  of  rosemary  and  oil  of 
cubebs.  It  contained  a  considerable  quantity  of 
heavy  oil  of  a  light  green  colour,  which  slowly 
subsided  to  the  bottom  of  the  recipient.  By 
returning  the  milky  liquid  to  the  still,  and  dis¬ 
tilling  again,  with  two  ounces  of  fresh  leaves,  a 
liquid  was  procured  from  which  about  one  drachm 
of  this  oil  subsided. 

The  Oil  of  Matico  has  a  light  green  colour  ; 
when  recent  it  has  nearly  the  consistence  of  good 
castor  oil,  but  becomes  thick  and  crystalline  on 
keeping.  Its  smell  is  very  powerful  and  perma¬ 
nent,  and  its  strong  camphoric  taste  remains  a 
considerable  time  in  the  mouth.  It  dissolves 
readily  in  ether  and  in  alcohol  ;  the  solutions  are 
colourless.  Sulphuric  acid  also  dissolves  it,  with 


the  production  of  a  beautiful  carmine  colour  ; 
water  added  to  this  solution  destroys  its  colour, 
and  converts  it  into  a  milky  liquid.  Nitric  acid 
when  poured  on  the  oil  becomes  of  a  deep  amber 
colour,  and  converts  in  into  a  resinous  matter. 
Neither  caustic  potash  nor  ammonia  had  any 
action  on  it.  After  all  the  oil  had  been  separated 
by  distillation,  a  deep  rich  red-brown  liquid 
remained  in  the  still ;  it  had  a  biller  astringent 
taste,  without  any  of  the  aromatic  flavour  of  the 
leaves  ;  it  was  neutral  to  litmus  ;  the  leaves  were 
quite  insipid.  The  filtered  liquid  acted  towards 
reagents  like  the  infusion. 

Experiment  5. — Added  acetate  of  lead  in  excess 
to  the  filtered  decoction  (Exp.  4).  A  light  olive 
precipitate  was  thrown  down  and  separated  by 
the  filter,  the  excess  of  lead  was  removed  by  sul¬ 
phuretted  hydrogen  from  the  filtered  liquid,  which 
after  this  treatment  had  a  light  yellow  colour,  and 
produced  with  tinct.  ferri  muriat.  merely  a  slight 
olive  troubling.  Ammonia  gave  a  canary-yellow 
precipitate,  and  fresh  infusion  of  nutgalls  a  light 
brown  precipitate.  Evaporated  over  the  water- 
bath,  a  gelatinous  extract  of  the  colour  and  appear¬ 
ance  of  thin  glue  remained.  It  tasted  like  the 
extract  of  matico  (Exp.  3)  ;  dissolved  slowly  in 
water,  but  was  not  acted  on  by  ether  or  solution  of 
potash.  From  its  solution  in  water,  alcohol  threw 
down  a  grey  coloured  precipitate;  acetate  of  lead 
ditto  ;  perchloride  of  iron  produced  no  change  ; 
caustic  potash  and  ammonia  rendered  the  solution 
orange,  and  threw  down  rich  yellow  precipitates. 
Neither  muriatic  acid,  nitric  acid,  nor  tartar  emetic, 
produced  any  change.  The  gelatinous  extract 
was  dissolved  in  distilled  water,  the  solution  was 
cautiously  evaporated  over  the  water-bath  to  the 
consistence  of  a  syrup,  which  was  placed  aside  in 
a  cool  place,  and  after  some  hours  a  number  of 
distinct  prismatic  crystals  had  formed  in  it.  These 
crystals  had  a  brown  colour  and  cooling  taste ; 
heated  on  a  slip  of  platinum  foil,  they  decrepitated 
and  left  a  yellowish-white  residue,  which  effervesced 
with  hydrochloric  acid.  In  their  solution  in  water, 
chloride  of  platinum  threw  down  a  yellow  preci¬ 
pitate.  Digested  the  syrupy  extract  and  crystals 
in  alcohol  of  84°  (Gay  Lussac),  its  brown  colour 
changed  to  a  clear  orange,  and  the  salts  collected 
into  a  gritty  cake.  Upon  evaporating  the  filtered 
alcoholic  solution,  a  yellowish-brown  extractive 
matter,  maticine,  remained.  It  had  a  disagreeable 
smell  and  exceedingly  bitter  taste,  like  aloes, 
which  remained  a  long  time  on  the  palate  ;  it 
attracted  moisture  from  the  atmosphere,  dissolved 
readily  in  alcohol  and  in  water,  but  was  not  acted 
on  by  ether ;  heated  on  platinum  foil  it  became 
brown,  swelled  up  without  decrepitation,  and  left 
a  bulky  charcoal.  Its  solution  in  water  was  not 
affected  by  chloride  of  platinum,  but  gave  a  yellow 
precipitate  with  solution  of  potash,  and  also  with 
ammonia  ;  chloride  of  barium  did  not  alter  its 
colour;  tinct.  ferri  muriat.  rendered  it  of  a  deep 
rich  carmine  colour,  but  did  not  form  a  precipitate. 

Experiment  6. — A  tincture  was  made  by  mace¬ 
rating  half  an  ounce  of  the  leaves,  reduced  to  a 
coarse  powder,  with  four  fluid  ounces  of  alcohol 
of  84°.  In  half  an  hour  the  liquid  had  a  light 
green  colour;  after  macerating  for  six  days,  the 
filtered  tincture  had  a  fine  brownish-green  colour, 
and  the  specific  gravity  0*860.  It  possessed  in 
perfection  the  aromatic  astringent  taste  of  the 
leaves ;  water  made  it  muddy,  but  occasioned  no 
precipitate ;  tinct.  ferri  muriat.  gave  a  copious 
brown  black,  and  acetate  of  lead  a  greenish-yellow 
precipitate  ;  solution  of  potash  rendered  its  colour 
deep  orange,  and  threw  down  a  deep  orange  pre¬ 
cipitate  ;  ammonia  produced  a  yellow  precipitate. 

Experiment  7. — The  leaves  were  incinerated, 
and  give  fifteen  per  cent,  of  a  light  grey  ash,  which 
contained  the  usual  ash  constituents.  I  am  at  the 
present  time  engaged  with  their  quantitative  exami¬ 
nation,  after  the  excellent  method  of  Ilertwig. 
Annul,  der  Chemie  und  Fhartnacie ,  xlvi.  Bds. 
1  Heft. 


Experiment  8. — When  a  portion  ot  the  leaves 
from  which  all  the  parts  soluble  in  water  had  been 
separated,  was  treated  with  ether  and  afterwards 
with  alcohol,  chlorophylle  and  a  dark  green  resin 
were  procured.  The  resinous  matter  was  heavier 
than  water,  adhered  to  the  fingers  with  great 
tenacity,  and,  when  heated  on  platinum  foil,  burned 
with  a  strong  odour  of  empyreumatic  oil,  leaving 
a  bulky  charcoal. 

From  the  preceding  experiments  we  may  con¬ 
clude,  that  the  leaves  of  the  matico  contain  the 
following  constituents:  1.  Chlorophylle;  2,  A 
soft  dark  green  resin;  3,  A  brown  colouring 
matter ;  4,  A  yellow  colouring  matter ;  5,  Gum 
and  nitrate  of  potash ;  6,  A  bitter  principle, 
maticine ;  7,  An  aromatic  volatile  oil  ;  8,  Salts  ; 
9,  Lignin. 

The  leaves  of  the  matico  are  easily  reduced  to 
a  fine  powder,  which  has  the  colour  of  powdered 
senna.  When  mixed  with  any  thick  vehicle,  as 
syrup,  &c.,  it  presents  an  excellent  mode  of  admi¬ 
nistering  them,  though,  as  will  be  evident,  only 
adapted  for  extemporaneous  prescription,  as  the 
essential  oil,  upon  which  it  is  probable  much  of 
their  medicinal  effect  depends,  would  be  rapidly 
dissipated  by  keeping.  The  cold  infusion  (Exp.  1) 
as  it  extracts  all  the  active  principles  contained  in 
the  plant,  seems  the  best  form  for  obtaining  its 
medicinal  properties.  The  time  required  for  its 
preparation  need  not  exceed  four  hours,  as  in  that 
time  water  extracts  all  that  can  be  taken  up  by  a 
single  maceration,  and  but  little  is  gained  by  mace¬ 
ration  in  fresh  water,  even  though  continued  for 
a  considerable  time,  as  the  liquid  rapidly  acquires 
its  maximum  density.  —Proceedings  of  the  Che¬ 
mical  Society. 


ACTION  OF  SOME  OF  THE  ALKALINE 
SALTS  UPON  THE  SULPHATE  OF 
LEAD. 

By  Lawrence  Smith,  M.D. 


It  lias  been  for  some  time  known  that  certain 
neutral  salts  possess  the  property  of  dissolving  to 
some  extent  the  sulphate  of  lead,  which  property 
belongs  neither  to  the  acids  or  bases  constituting 
these  salts.  By  referring  to  Berzelius’s  “Che¬ 
mistry,”  it  will  be  found  that  the  acetate  and 
nitrate  of  ammonia  are  among  the  number.  “  1 
part  of  the  sulphate  was  dissolved  in  47  parts  of  a 
solution  of  the  nitrate,  of  spec.  gray.  l'U36  ;  and 
in  172  parts  of  a  solution  of  the  nitrate,  of  spec, 
grav.  1*144.”  In  the  ‘  Annalen  der  Chem.  und 
Pharm.f  vol.  xxxiv.  235,  will  be  found  the  follow¬ 
ing  statement : — “  Sulphate  of  lead  is  easily  dis¬ 
solved,  and  in  a  large  quantity,  by  a  solution  of 
neutral  tartrate  of  ammonia.  A  concentrated 
solution  forms  after  some  time  a  stiff  jelly,  like 
silica.”  This  last  is  no  doubt  a  double  tartrate  of 
lead  and  ammonia. 

I  had  also  observed,  some  time  previously,  that 
a  solution  of  the  citrate  of  ammonia,  when  poured 
upon  the  sulphate  of  lead  and  allowed  to  stand, 
altered  the  character  of  the  sulphate  ;  and  this, 
with  the  other  fact  above  stated,  led  to  the 
examination  of  what  was  really  the  action  of 
these  as  well  as  other  ammoniacal  salts  in  general, 
upon  the  sulphate  in  question,  and  it  was  found 
that  in  every  case  it  was  decomposed. 

Citrate  of  Ammonia. — If  a  solution  of  citrate  of 
ammonia  be  poured  upon  the  sulphate  of  lead,  and 
shaken  together,  the  clear  solution  will  be  found 
to  contain  the  sulphate  of  lead,  as  shown  by  hydro- 
sulphuric  acid,  and  a  salt  of  baryta  (taking  care 
in  testing  with  the  baryta  to  acidulate  first  with  pure 
nitric  acid,  to  prevent  the  formation  of  the  citrate 
of  baryta).  If  they  be  allowed  to  remain  several 
weeks  in  contact,  the  solution  will  be  found  to 
contain  more  lead,  the  sulphate  having  undergone 
decomposition,  sulphate  of  ammonia  and  a  double 
citrate  being  the  result ;  as  this  latter  salt  is  not 
very  soluble,  a  large  portion  of  it  remains  in  the 
forn?  of  a  precipitate.  The  rapidity  of  this  change 
is  in  proportion  to  the  concentration  of  the  solution 
of  the  citrate.  If,  instead  of  performing  the 
experiment  in  the  cold,  we  boil  a  tolerably  con- 
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centrated  solution  of  the  citrate  with  the  sulphate 
of  lead,  a  very  large  quantity  of  the  latter  will  be 
dissolved,  and  the  solution  become  perfectly 
transparent.  If  it  be  set  aside  and  allowed  to  cool, 
in  the  course  of  a  few  hours  an  abundant  white 
precipitate  will  be  formed  ;  and  upon  testing  the 
clear  solution,  sulphuric  acid,  ammonia,  citric  acid, 
and  oxide  of  lead  will  be  found  present.  The 
precipitate,  when  washed,  affords  a  citrate  of  lead 
and  ammonia.  I  was  at  first  inclined  to  think  it 
simply  a  citrate  of  lead,  attributing  the  ammonia 
present  to  some  of  the  citrate  not  washed  out ; 
but  from  its  possessing  certain  characters  which  do 
not  belong  to  the  simple  citrate,  I  consider  it  a  double 
citrate  of  lead  and  ammonia.  It  contains  not  the 
slightest  trace  of  sulphuric  acid.  It  was  not 
analysed,  from  the  difficulty  of  obtaining  it  per¬ 
fectly  pure,  as  the  water  used  to  wash  it  decom¬ 
poses  it,  and  as  yet  this  difficulty  has  not  been 
surmounted.  So  then  the  result  of  the  action  of 
the  citrate  of  ammonia  upon  the  sulphate  of  lead 
is,  first  to  dissolve  it,  and  subsequently  to  decom¬ 
pose  it,  forming  the  sulphate  of  ammonia  and 
citrate  of  lead  and  ammonia. 

Tartrate  of  Ammonia—  If  a  solution  of  this  salt 
be  added  to  the  sulphate  of  lead  and  shaken  with 
it  in  the  cold,  the  clear  solution  will  be  found  to 
contain  both  lead  and  sulphuric  acid;  and  if  set 
aside  for  a  few  weeks,  the  precipitate  will  have 
changed  its  character,  having  assumed  a  crystalline 
nature  ;  the  solution  will  no  longer  contain  lead, 
but  the  quantity  of  sulphuric  acid  present  will  be 
found  to  have  increased.  The  precipitate  now 
consists  of  tartrate  instead  of  sulphate  of  lead, 
which  is  completely  soluble  in  dilute  nitric  acid, 
affording  no  precipitate  with  a  salt  of  baryta.  If 
the  mixture  of  the  tartrate  and  sulphate  be  boiled, 
this  change  takes  place  more  rapidly,  and  in  a 
manner  somewhat  different  from  the  case  of  the 
citrate ;  the  sulphate  will  not  be  dissolved  in  such 
large  quantities;  and  moreover, by  continuing  to 
boil  the  solution  after  the  sulphate’  has  been  com¬ 
pletely  dissolved,  the  tartrate  forms  during  the 
ebullition,  and  is  precipitated  in  little  shining 
crystals.  If  the  ebullition  be  continued  a  sufficient 
length  of  time,  the  whole  of  the  lead  previously 
dissolved  will  combine  with  the  tartaric  acid. 
This  is  different  from  what  takes  place  with  the 
citrate,  which,  when  boiled  upon  the  lead  salt 
dissolves  it,  and  no  length  of  ebullition  will  pro¬ 
duce  a  precipitate.  The  action  of  the  tartrate  is 
first  to  dissolve  the  sulphate,  decompose  it  in  part, 
and  form  a  double  tartrate  of  lead  and  ammonia, 
which  last  salt  is  subsequently  decomposed  by  con¬ 
tinued  contact  with  water,  or,  still  more  rapidly,  by 
its  solution  being  boiled. 

f-  Acetate  of  Ammonia. — This  salt  also  dissolves  to 
some  extent  the  sulphate  of  lead,  but  not  so  readily 
as  either  of  the  above  salts.  If  the  solution  be 
boiled  and  evaporated  to  dryness,  crystals  of  sul¬ 
phate  of  ammonia  are  obtained,  and  an  uncrystal- 
lisable  salt  of  lead,  probably  an  acetate  of  lead 
and  ammonia.  From  the  difficulty  of  separating 
the  sulphate  of  ammonia  from  it,  it  is  impossible 
to  pronounce  positively  whether  it  is  a  double  salt 
or  simply  an  acetate  of  lead.  We  see  in  this  re¬ 
action  the  existence  of  a  soluble  salt  of  lead  and 
the  sulphade  of  ammonia  simultaneously  in  the 
same  solution,  without  a  precipitate  being  formed. 

Oxalate  of  Ammonia  dissolves  but  slightly  the 
sulphate  of  lead,  owing  no  doubt  to  the  impossi¬ 
bility  of  forming  a  double  salt ;  but  it  wiil  never¬ 
theless  decompose  largely,  the  sulphate  furnishing 
the  oxalate  of  lead.  b 


Muriate  of  Ammonia,  if  boiled  with  the  sulphate 
ol  lead,  will  decompose  it  instantaneously,  furnish- 
mg  the  chloride  of  lead  and  sulphate  of  ammonia. 

lhe  A Urate  of  Ammonia  does  the  same,  forming 
nitrate  of  lead  and  sulphate  of  ammonia. 

I  ae  Carbonate  and  Succinate  of  Ammonia  pro- 
duce  similar  effects.  ^ 

I  he  action  of  most  of  the  corresponding  salts  ol 
potash  and  soda  was  examined,  and  with  ven 
similar  results.  The  fact  is,  it  would  appear  that 
those  alkaline  salts  which  dissolve  the  sulphate  ol 
lead,  decompose  it,  without  reference  to  the  time 
occupied  in  the  solution,  as  in  the  case  of  the  car 
bonate  of  ammonia,  which  decomposes  the  sulphate 
at  the  very  instant  of  its  solution;  and  it  i< 
impossible  to  detect,  at  any  one  time,  other  thar 


a  trace  of  lead  in  solution,  whereas  the  quantity  of 
sulphuric  acid  is  constantly  increasing. 

The  explanation  is  clear.  The  sulphate  of  lead 
is  a  salt  with  a  strong  acid  and  feeble  base;  the 
alkaline  salts  used  contain  feebler  acids  and 
stronger  bases;  they  dissolve  the  sulphate,  thus 
affording  an  opportunity  for  the  acids  and  bases  to 
act  upon  one  another  under  favourable  circum¬ 
stances,  and  to  follow  a  natural  law  in  chemistry, 
the  stronger  acid  combining  with  the  stronger  bases, 
and  vice  versa. 

From  the  above  facts,  some  important  hints 
might  be  afforded  to  analytical  chemistry ;  for  it 
will  be  at  once  seen  that  the  presence  of  any  of 
the  alkaline  salts  in  a  solution  from  which  it  might 
be  wished  to  precipitate  lead  in  the  form  of  a  sul¬ 
phate,  would  affect  the  accuracy  of  the  result. 
What  is  true  of  the  sulphate  of  lead  may  be  found 
also  true  for  other  insoluble  salts.  Moreover,  this 
shows  the  importance,  in  the  analysis  of  mineral 
waters  for  instance,  of  weighing  well  the  relative 
strength  of  the  various  acids  and  bases  therein 
found,  in  order  to  ascertain  what  salts  are  present, 
and  not  to  be  contentedwith  evaporating  the  water 
to  dryness,  and  considering  such  salts  as  remain  to 
be  those  existing  in  the  water,  for  many  of  them 
may  be.  formed  during  the  evaporation.  It  is  not 
at  all  improbable,  that  before  many  years  the 
examination  of  mineral  waters  will  be  based  as 
much  upon  calculation  as  upon  analysis,  the  former 
of  course  being  guided  by  the  latter,  and  by  certain 
laws  not  yet  developed. — Silliman’s  Journal. 


ON  THE  PRESENCE  OF  LEAD  IN  THE 
STATE  OF  OXIDE  OR  SALT  IN  VA¬ 
RIOUS  ARTIFICIAL  PRODUCTS. 

By  M.  Chevreul. 


I  am  induced  by  several  motives  to  publish  some 
facts  with  reference  to  the  presence  of  lead  in  the 
state  of  oxide  or  salt  in  various  products  of  the  arts, 
not  because  these  facts  of  themselves  are  of  great 
importance,  but,  on  account  of  the  many  conse¬ 
quences  which  may  be  deduced  from  their  know¬ 
ledge,  they  present  a  certain  interest. 

1  have  had  an  opportunity  afforded  to  me  of 
pointing  out  to  the  Academy  the  inconvenience 
which  may  occur  from  treating  woollen  tissues  with 
metallic  matters,  susceptible  of  producing  with  the 
sulphur  which  they  naturally  contain  coloured  sul- 
phurets,  when  these  tissues  are  either  to  receive  impres¬ 
sions  on  a  white  or  light-coloured  ground,  or  to  be  dyed 
by  similar  colours,  because  under  the  influence  of 
ihe  heat  of  steam,  or  of  the  liquid  serving  as  a  dye 
bath,  a  coloured  sulphuret  is  formed  spreading  over 
all  the  portions  ol  the  tissues  which  are  impregnated 
with  the  metallic  matter.  Some  months  back  I  was 
asked  what  might  be  the  reason  that  the  shawls 
woven  in  Picardy  six  months  ago,  on  coming  into 
contact  with  steam,  become  of  a  brown  tint,  even 
without  having  received  any  previous  preparation. 
I  soon  found  that  the  warp  alone  was  coloured,  and, 
as  this  was  treated  with  isinglass,  it  appeared  to  me 
that  the  metallic  matter  was  employed  in  the  latter 
substance.  Experiment  confirmed  my  anticipation 
for  I  discovered  oxide  of  lead  and  a  very  little  oxide 
of  copper,  not  only  in  the  sizing  in  the  state  in  which 
it  was  employed,  but  likewise  in  the  size  itself  from 
which  this  was  prepared. 

The  proportion  of  the  oxide  of  lead  was  so  great 
that  the  water  in  which  the  size  was  dissolved  be¬ 
came  strongly  coloured  by  sulphuretted  hydrogen. 
I  succeeded  in  obtaining  the  lead  in  its  metallic 
state  from  the  incinerated  matter.  After  this  experi¬ 
ment  I  learned  that  the  size  was  prepared  in  the  en¬ 
virons  of  Lille,  and  that  ceruse  had  been  added  to  it- 
fortunately,  it  was  not  of  a  nature  to  be  employed’ 
as  an  alimentary  substance.  The  communication, how¬ 
ever  of  this  fact  is  interesting  to  manufacturers  of 
woollen  tissues,  and  with  the  view  to  be  useful  to 
them  I  thought  it  proper  to  give  it  all  possible  pub- 


o'  A,  \  b  a  iaunar 

Sevres  (Madame  P  *  *)  whence  cam 

brown  stains  which  appeared  when  she  wash* 
the  first  time,  shirts,  handkerchiefs,  &c.,  m; 
cotton  cloth.  The  loss  which  she  suffered  by  s< 
accidents  of  the  kind  induced  her  to  find  o 
cause  of  them,  and  she  discovered  that  these 


came  from  one  of  the  first  manufactories  in  France, 
the  Parisian  agent  of  which  was  one  of  her  cus¬ 
tomers.  She  sent  to  me  a  specimen  of  some  new 
cloth,  together  with  some  of  the  alkaline  matter 
employed  by  her  as  ley,  and  which  she  obtained  at 
La  Villette.  I  recognised  the  presence  of  sulphate 
of  lead  in  the  dressing  of  the  cloth;  and,  finally,  having 
found  that  this  alkaline  matter  was  a  mixture  of 
highly-sulphuretted  soda,  potassa,  and  lime,  I  no 
longer  doubted  that  the  stains  were  produced  by  a 
reaction  of  the  alkaline  sulphurets  on  the  sulphate 
of  lead  contained  in  the  dressing.  Without  entering 
here  into  the  question,  how  far  cloth,  impregnated 
with  sulphate  of  lead  may  be  injurious  to  health,  we 
think  that  the  process  of  giving  body  and  firmness 
to  cloth  by  mixing  sulphate  of  lead  with  the  dressing 
ought  by  all  means  to  be  prohibited  ;  and  this  is  the 
more  practicable,  since,  at  present,  for  this  purpose, 
in  many  establishments,  sulphate  of  lime  is  em¬ 
ployed  without  inconvenience. 

1  will  make  some  remarks  with  reference  to  the 
investigation  of  metallic  matters  in  human  and  ani¬ 
mal  bodies.  In  speaking  of  the  boiling  of  the  Dutch 
company  (Compagnie  Hollandaise),  I  quoted  the 
experiments,  from  which  it  appeared  to  me  that  the 
copper,  which  analysis  may  discover  in  animals  or 
plants,  is  not  to  be  considered  as  an  essential  element 
of  their  constitution.  The  quantity  of  this  metal, 
though  always  very  small,  is  variable,  being  some¬ 
times  altogether  absent.  If  a  cupreous  salt  pene¬ 
trates  the  soil  of  vegetables  by  means  of  water,  or 
a  similar  salt  or  cupreous  powder  penetrates  with  the 
food,  or  in  any  manner  whatever  the  body  of  animals 
or  of  man,  1  consider  this  penetration  as  an  acci¬ 
dental  one.  This  is  in  conformity  with  the  views 
expressed  in  my  treatise  on  “  Matter  considered  as 
it  exists  in  Living  Beings ,”  in  which  I  distinguished 
three  classes  of  immediate  principles — principles 
essential  to  the  existence  of  beings ;  principles 
which,  though  necessary,  are  not  essential,  so  that, 
if  they  are  absent,  others  may  supply  their  place ; 
finally,  accidental  principles  which,  without  incon¬ 
venience,  may  be  absolutely  absent.  I  placed  lead 
and  copper  among  the  accidental  principles  of  the 
organised  beings. * 

I  will  now  make  some  remarks  with  reference  to 
the  presence  of  this  metal,  deduced  from  analyses 
made  under  a  circumstance  of  which  I  am  about  to 
speak.  Having  put  some  cloth,  silk,  and  wool,  to 
to  be  used  in  the  demonstration  of  my  course  (de¬ 
livered  last  year  at  the  Gobelins),  in  water  rendered  al¬ 
kaline,  it  was  noticed  with  astonishment  that  the 
wool  became  brown  in  waters  containing  soda, 
baryta,  strontia,  and  lime,  which  were  prepared  for 
my  experiments  with  perfectly  pure  alkali.  1  soon 
recognised  the  action  of  the  oxide  of  lead  under  the 
influence  of  the  alkali  and  sulphur  of  the  wool,  by  the 
colouration  of  this  latter  body.  But  whence  came  the 
oxide  which  I  found  in  the  alkaline  waters  on  treating 
them  with  sulphuretted  hydrogen?  It  came  from  the 
flasks  in  which  these  waters  were  kept  during  several 
months,  and  it  was  evident  that  the  glass  of  these 
flasks  was  a  mixture  of  glass,  properly  so-called,  and 
of  lead-glass,  called  crystal.  In  the  year  1828,  I 
pointed  out  the  error  to  which  crystal  glass  might 
lead  in  legal  cases,  in  treating,  as  was  then  usual, 
matters  suspected  to  contain  arsenic  with  carbona¬ 
ceous  matters  in  glass  tubes  containing  oxide  of  lead. 

(  Vide  my  letter  addressed  to  M.  Lefra^ais-Lalande, 
printed  in  a  memoir  of  M.  Guerre,  Advocate  at 
Lyons,  for  the  defence  of  Mde.D**,  indicted  for  par¬ 
ricide.  )  The  same  fact,  I  mean  the  existence  of  oxide  of 
lead  in  glass,  might  lead  to  an  erroneous  result,  not 
only  in  medico-legal  investigations,  but  in  any  re¬ 
search  whatever.  Hence,  to  obviate  any  possible 
error,  I  call  to  mind  the  discussion  raised  by  several 
chemists,  with  reference  to  the  presence  of  oxide 
of  lead  in  reagents,  and  especially  in  potassa  pre¬ 
pared  by  alcohol. 

According  to  M.  Dupasquier,  of  Lyons,  known  to 
the  Academy  by  his  interesting  labours  in  several 
branches  of  chemistry,  the  potassa  prepared  with 
alcohol,  as  sold  by  the  manufacturers  of  chemical 
products  at  Paris,  contains  oxide  of  lead.  According 
to  M.  Louyet,  of  Brussels,  who  investigated  the  ab¬ 
sorption  of  deleterious  substances  by  plants,  the 
potassa  prepared  with  alcohol  by  the  firm  of 
Robiquet,  Boyveau,  and  Pelletier,  is  entirely  free 


*  Flandin  and  Danger  are  of  the  same  opinion. 
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from  them,  containing,  however,  small  quantities  of 
alum,  silica,  and  platinum. 

Without  pretending  to  obtrude  myself  as  an  arbi¬ 
trator  between  MM.  Dupasquier  and  Louyet,  it 
evidently  results  from  my  own  observations,  that 
alkalis,  potassa,  soda,  baryta,  strontia,  and  lime, 
though  deprived  of  oxide  of  lead,  on  being  kept 
dissolved  in  flasks  of  glass,  containing  lead,  may  dis¬ 
solve  a  notable  quantity  of  this  oxide. 

Finally,  on  terminating  this  note,  I  consider  it 
useful  to  quote  the  following  passage,  extracted 
from  a  report  laid  before  the  Academy  : — * 

“  The  frequent  use  made  in  our  days  of  several 
poisonous  compounds,  as  those  of  arsenic,  copper, 
&c.,  must  excite  our  attention,  for  it  is  possible,  for 
instance,  that  waters  which  have  served  to  wash  sub¬ 
stances  impregnated  with  arsenical  compounds, 
might  in  some  place  have  a  pernicious  influence  on 
animals.  It  is  possible  that  the  same  effect  might 
be  produced  by  matters  containing  arsenic,  which 
having  been  buried,  and  then  disseminated  by  sub¬ 
terraneous  waters,  might  be  brought  back  again  to 
the  surface  of  the  soil,  at  a  distance  from  the  place 
in  which  they  were  deposited.’’ 

The  report  in  which  the  above  passage  is  to  be 
met  with,  was  made  by  myself  the  lltli  and  18th 
March,  1839,  and  the  same  year,  being  just  then 
published,  I  read  in  the  memoirs  of  the  Royal  So¬ 
ciety  of  Sciences,  Letters,  and  Arts,  of  Nancy,  for  the 
year  1838,  a  note  of  M.  Braconnot,  superscribed, 
“  On  a  circumstance  which  may  cause  error  in  the 
detection  of  arsenic.” 

Here  follows  the  first  part  of  this  note: — “For 
about  thirty  years,  during  which  a  manufacturer 
of  coloured  paper  has  prepared  his  colours  with  va¬ 
rious  mineral  substances,  several  families  living  in 
the  house  adjoining  his  establishment  have  expe¬ 
rienced  in  succession,  with  more  or  less  intensify, 
the  following  symptoms  :  —  headache,  lassitude, 
nausea,  painful  digestion,  almost  continued  colics, 
alvine  dejections,  swelling  of  the  legs,  discomfiture, 
and  loss  of  spirits  ;  in  consequence  of  which  affec¬ 
tions,  several  members  of  these  families  died.  Two 
years  ago,  new  victims  having  suffered,  a  suspicion 
was  raised  that  the  water  of  the  wells  might  con¬ 
tain  some  of  the  poisonous  substances  employed  in 
the  manufacture ;  but  in  the  investigation  w'hich  we 
then  made,  nothing  was  discovered,  and  the  present 
inhabitants  of  this  house  continue  to  make  use  of  the 
same  w'ater ;  they  even  sensibly  recovered,  but  the 
above-mentioned  symptoms  manifested  themselves 
with  so  much  violence,  that  the  case  evidently  ap¬ 
peared  to  be  one  of  poisoning.  M.  Simonin  and  I 
were  requested  again  to  examine  the  water  of  this 
w'ell ;  we  then  easily  discovered  the  presence  of  ar¬ 
senic  associated  wth  an  alkali,  alum,  and  a  colouring 
matter.” 

M.  Braconnot  terminates  his  note  by  “  earnestly 
inviting  the  authorities  charged  with  the  public 
health,  to  superintend,  with  the  greatest  attention, 
manufactures  of  this  kind.” 

Had  I  had  any  knowledge  of  the  note  of  M. 
Braconnot  at  the  time  when  I  compiled  the  above 
quoted  report,  I  should  certainly  not  have  failed  to 
mention  it  as  a  most  strongly  corroborative  proof  of 
the  statements  in  the  passage  quoted  above. 

CONCLUSIONS. 

1st.  It  is  evident  that  woollen  tissues  should  not 
be  put  into  contact  with  materials  containing  lead 
or  copper,  when  they  are  destined  to  be  exposed  to 
steam  or  hot  water,  to  preserve  a  white  ground,  or 
to  receive  light  colours. 

2nd.  Woollen  tissues,  or  size,  which  served  for  the 
sizing  of  their  warp,  and  cloth  tissu-s  dressed  with  a 
preparation  of  lead,  which  gave  rise  to  the  phenomena 
signalised  in  the  above  note,  on  being  subjected  to 
the  test  of  liquid  sulphuretted  hydrogen,  which  I 
proposed  some  years  since,  produce  a  striking 
colouration,  and  this  agent,  consequently,  is  qualified 
to  obviate  all  the  inconveniences  which  might  result 
from  the  presence  of  oxide  of  lead. 

3rd.  in  future,  in  all  chemical  or  medico-legal 
researches,  in  which  the  subject  of  investigation  is 
lead,  or  its  compounds,  it  will,  above  all,  be  indis¬ 
pensable  to  subject  the  alkaline  reagents  to  the  proper 


*  Vide  Comptes  Jlendus,  vol.  viii.,  p.  380 ;  the 
quoted  passage  is  in  p.  400. 


experiments,  to  ascertain  whether  these  latter  bodies 
are  free  from  oxide  of  lead,  and  whether  they  have 
received  none  from  the  glass  vessels  in  which  their 

solutions  may  have  been  put _ Comtes  Rendus  and 

Chemist. 


ON  EAST  INDIAN  GRASS  OIL. 

By  T.  Stenhouse,  Ph.  D. 

I  am  indebted  to  the  kindness  of  Professor 
Christison  for  a  quantity  of  an  East  Indian  grass 
oil,  which  forms  the  subject  of  the  present  notice. 
This  oil  is  said  to  be  the  produce  of  Andropogon 
Ivaracusa,  and  is,  I  believe,  wrhat  is  commonly 
called  the  oil  of  Namur,  though  Dr.  Royle  affirms 
that  the  grass  oil  of  Namur  is  derived  from  the 
Andropogon  ( Calamas  Aromaticus),  the  true 
spikenard  of  the  ancients. 

The  oil  which  I  have  subjected  to  examination 
has  a  very  fragrant  aromatic  odour,  slightly  re¬ 
sembling  that  of  otto  of  roses,  but  not  nearly 
so  rich.  Its  taste  is  sharp  and  agreeable,  approach¬ 
ing  that  of  oil  of  lemons.  It  has  a  deep  yellow 
colour,  and  evidently  contains  a  good  deal  of  re¬ 
sinous  matter,  which  induces  me  to  suspect  that 
it  is  pretty  old.  It  is  lighter  than  water,  and 
quite  neutral  to  test  paper. 

When  mixed  with  water,  and  subjected  to  dis¬ 
tillation,  it  left  nearly  one-half  of  its  bulk  of  a  fluid 
resin.  The  oil  which  passed  into  the  receiver 
was  colourless,  but  its  smell  was  not  quite  so 
agreeable  as  before  distillation,  and  the  same  was 
the  case  with  the  resin  in  the  retort.  The  oil 
was  rendered  anhydrous  by  treating  it  with  chlo¬ 
ride  of  calcium  and  again  rectifying  it. 

It  began  to  boil  at  297  deg.  Fahr.,  but  the  boil¬ 
ing  gradually  rose  to  320  deg.  Fahr.,  when  it  be¬ 
came  stationary  for  some  time,  and  then  conti¬ 
nued  rising.  When  subjected  to  analysis, 

(F3465  gr.  gave  1’061  or  carbonic  acid  and  0"3575 
water. 


Carbon . 83' 76 

Hydrogen . 11'46 

Oxygen . 478 


100-00 

As  the  analysis  evidently  showed  that  the  oil 
consisted  of  a  carburetted  hydrogen  mixed  with  a 
little  of  an  oxygenated  oil,  a  quantity  of  the  recti¬ 
fied  oil  was  treated  with  small  pieces  of  sodium. 
These  immediately  caused  an  evolution  of  hydro¬ 
gen,  but  this  ceased  in  a  short  time,  and  the  bits 
of  sodium  which  had  not  dissolved  remained  quite 
bright,  while  a  small  quantity  of  a  reddish  coloured 
resin  was  also  formed.  The  oil  was  then  poured 
off  the  sodium  and  rectified.  When  subjected  to 
analysis, 

0-2675  gram,  gave  0'855  of  carbonic  acid  and 
0'277  water. 

Calculated 
At  numbers. 

Carbon  .  .  88'37  5  Carbon  =  88'46 

Hydrogen  .  11‘50  4  Hydrogen  =  11*54 

99'87  100-00 

The  grass  oil  consists,  therefore,  of  a  carbu¬ 
retted  hydrogen,  having  the  same  composition, 
C5  Hi,  as  the  numerous  other  oils  of  which 
oil  of  turpentine  is  the  type,  together  with  a  small 
quantity  of  one  or  more  oxygenated  oils.  The 
affinity  which  this  grass  oil  has  for  oxygen  appears 
to  be  very  considerable  ;  for  even  after  being 
purified,  the  carburetted  hydrogen  part  of  the  oil 
cannot  be  distilled  without  a  little  of  it  being  con¬ 
verted  into  resin.  The  resinous  matter,  of  which 
the  oil  contains  such  a  large  quantity,  is,  I  should 
think,  therefore  most  probably  the  effect  of  oxida¬ 
tion. — Proceedings  of  the  Chemical  Society. 


Gauger’s  Tooth  Balsam  for  filling  Hollow 
Teeth. — The  following  is  the  composition  of  this 
balsam  : — 2  oz.  of  mastic  are  dissolved  in  3  oz.  of 
absolute  alcohol,  the  solution  poured  off  from  the 
sediment,  and  then  9  oz.  of  dry  balsam  of  Tolu 
dissolved  in  it,  with  the  assistance  of  a  little  heat. 
It  is  allowed  to  stand  for  some  time  in  a  warm 
place,  and  the  balsam  then  distributed  into  small 
wide-mouthed  bottles.  It  is  applied  by  means  of 
cotton. — Buchn.  Repert.,  vol.  xxxiii.  p.  211. 


ON  THE  DEMERARA  PINK-ROOT,  OR 
SPIGELIA  ANTHELMIA. 

By  Dr.  George  R.  Bonyun. 


The  indiginous  species  of  pink-root,  which  is  in 
great  repute  among  the  labourers  of  British 
Guiana,  particularly  those  residing  on  the  banks 
of  the  rivers,  has  not  as  yet,  I  believe,  in  this 
colony,  been  sufficiently  brought  to  the  notice  of 
medical  men,  nor  its  relation  to  the  Spigelia 
marilandica,  or  officinal  pink-root,  been  sufficiently 
determined.  This  herb,  which  grows  in  great 
abundance  on  the  west  and  Arabian  coasts,  and 
on  the  banks  of  the  rivers,  is  identical  with  that 
described  by  Patrick  Browne,  anno  1756,  p.  156, 
in  his  “Civil  and  Natural  History  of  Jamaica,” 
as  “  Anthelmintia  or  wormwood.”  He  there  says, 
“  This  vegetable  has  been  long  in  use  among  the 
Negroes  and  Indians,  who  were  the  first  acquainted 
with  its  virtues,  and  takes  its  present  denomination 
from  its  peculiar  efficacy  in  destroying  worms, 
which  I  dare  affirm,  from  a  great  number  of  suc- 
sessful  experiments,  it  does  in  so  extraordinary  a 
manner,  that  no  other  simple  can  be  of  equal 
efficacy  in  any  other  disease,  as  this  is  in  tiros  e 
which  proceed  from  these  insects,  especially  when 
attended  with  fever  or  convulsions.”  Griffith 
Hughes,  in  his  “  Natural  History  of  Barbadoes,” 
1750,  p.  230,  likewise  mentions  this  plant  as  a 
powerful  anthelmintic,  under  the  name  of  “  Logger- 
head  weed.”  Fusee  Aublet,  Hist,  des  Plantes 
de  la  Guiane  Frangaise,  vol.  i.  p.  126,  calls  it, 
from  Margraave  and  Plumier  (1703),  ‘‘Arapa- 
baca,”  and  gives  the  French  name  by  which  it  is 
generally  known  through  the  French  islands,  “  La 
Brinvilliers,”  after  the  infamous  Marquise  de 
Brinvilliers,  who,  in  conjunction  with  her  lover, 
St.  Croix,  poisoned  so  many  people  in  France,  in 
the  reign  of  Louis  XYI.  The  leones  Plantarum 
Medicinalium,  Nuremburg,  1799,  gives  a  plate  of 
Spigelia  anthelmintica,  and  Linnseus,  Species 
Plantarum,  anno  1762,  tom.  i.  p.  213,  describes 
the  plant;  but  no  mention  is  made  in  either  of 
these  works  of  the  Maryland  species.  Pereira, 
“Elements  of  Materia  Medica,”  1842,  vol.  ii.  p, 
1288,  describes  the  Spigelia  anthelmintica  as  pos¬ 
sessing  medicinal  qualities  similar  to  the  Maryland 
species,  quoting  from  Browne;  and  Nees  ab 
Esenbeck,  Handbuch  der  Medicinisck-pharma- 
ceutischen  Botanik,’  1831,  vol.  ii.  p.  654,  gives  a 
long  description  of  both  species,  giving  however  a 
preference  to  the  Maryland  species,  “  as  being 
more  used  in  North  America.” 

I  have  been  thus  particular  in  giving  an  account 
of  the  history  of  our  indigenous  species  in  con¬ 
sequence  of  being  desirous  to  show,  that  the  ver¬ 
mifuge  Spigelia,  first  brought  to  the  notice  of 
Europeans,  was  the  one  indigenous  to  the  islands 
and  continent  of  South  America,  and  not  the 
Maryland  species,  which  became  known  after¬ 
wards,  and  has  been  since  substituted  for  our  species. 
The  first  mention  of  Spigelia  marilandica,  Pereira 
states,  was  in  1740,  whilst  the  Spigelia  anthel¬ 
mintica  was  noticed  by  Plumier,  “  Nova  Plant. 
American.”  gen.  11,  in  1703,  under  the  name  of 
Arapabaca.  The  Spigelia  marilandica  is  collected, 
according  to  Thompson,  Pereira,  and  others,  by 
the  Creek  and  Cherokee  Indians,  and  sold  to  the 
American  merchants.  As  it  is  scarcely  used  in 
England,  a  quantity  only  sufficient  to  supply  the 
West  Indies  is  imported,  and  that  generally  in  a 
bad  state.  Pereira  says,  vol.  ii.  p.  1286,  “  Owing 
to  the  imperfect  manner  in  which  the  plant  is 
dried,  it  seldom  happens  that  packages  of  it  reach 
the  market  free  from  dirt  and  mouldiness. ’’ 

The  quantity  of  Maryland  pink-root  imported 
here  may  not  amount  to  much ;  but  it  appears  evi¬ 
dent,  if  we  can  procure,  in  our  immediate  vicinity, 
without  much  labour,  an  article  superior  both  in 
regard  to  freshness  and  activity,  that  it  is  worth 
while  bringing  it  to  the  notice  of  poor  people,  who 
may  turn  a  penny  or  two  by  collecting  and  drying 
of  the  plant.  To  the  medical  men  in  the  colony, 
who  are  in  the  habit  of  using  a  mouldy,  un¬ 
certain  remedy,  sometimes  in  enormously  bulky 
and  disagreeable  doses,  as  a  substitute  for  the 
fresh  plant  within  their  immediate  reach,  it  is  a 
ma'.ter  of  some  importance. 

With  ;regavd  to  the  great  efficacy  of  the  plant 
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the  testimony  of  Browne,  a  learned  physician  and 
excellent  botanist  above  quoted,  and  the  experi¬ 
ence  of  the  common  people  (by  no  means  a 
despicable  criterion)  ought  to  be  relied  on.  The 
late  Mr.  J.  D.  Paterson,  of  Christianburg,  a  gen¬ 
tleman  of  remarkable  powers  of  observation  and 
strong  intelligence,  told  me  shortly  before  his  death, 
that  he  was  in  the  habit  of  administering  the  De- 
merara  pink -root,  in  decoction,  in  the  proportion 
of  from  two  to  three  fresh  leaves  for  a  dose,  and 
that  the  effect  was  much  more  certain  and  marked 
than  that  produced  by  the  pink-root  of  the  shops, 
in  thirty  or  forty  grain  doses.  I  have  likewise 
lately  been  informed  of  several  cases  in  which  the 
decoction  of  the  fresh  leaves  of  our  species  was 
efficacious  when  the  Maryland  pink-root  failed. 

I  need  not  lengthen  these  few  remarks,  as  my 
object  is  merely  to  suggest  to  medical  practitioners 
the  superiority  of  the  fresh  or  recently  dried 
Spigelia  anthelmia  to  the  broken  and  mouldy 
Spigelia  marilandioa,  brought  into  this  colony 
from  a  great  distance,  and  to  introduce,  however 
insignificant  it  may  be,  a  new  source  of  industry 
to  the  poor.  The  preparation  of  the  plant  for  sale 
is  very  simple  :  it  must  be  pulled  up  by  the  roots 
in  a  green  state,  and  the  seeds  stripped  off;  it  is 
then  to  be  carefully  cleaned,  dried  in  the  sun,  and 
packed  in  bundles. — Chemical  Gazette. 


ON  THE  TWO  VARIETIES  OF  JALAP 
IN  COMMERCE. 

By  Dr.  G.  A.  Kayser,  in  Hermannstadt. 

fiwo  sorts  of  jalap-root  occur  in  commerce 
The  one  which  was  first  introduced  into  the 
market,  and  which  is  even  at  the  present  day  rnosl 
frequently  met  with,  is  the  radix  jalapce  tuberosa 
seu ponderosce,  and  is  obtained  from  the  Ipomcea 
»S  chiedeana  ol  Zuccarini,  a  plant  growing  in 
the  neighbourhood  of  Chiquonquiaco,  on  °  the 
eastern  declivity  of  the  Mexican  Andes,  and  dis¬ 
covered  by  Von  Schiede  :  the  root,  as  met  with 
in  commerce,  consists  of  pieces  varying  from  the 
size  of  a  nut  to.  that  of  the  fist,  sometimes  whole, 
sometimes  cut  into  disks,  and  at  other  times  di¬ 
vided  into  two  or  three  portions.  The  external 
surface  is  of  a  more  or  less  dark  grey  brown 
colour,  corrugated  and  rough.  It  is  very  hard, 
presents  a  shining:,  resinous,  even  surface  when 
broken,  and  is  difficult  to  reduce  to  powder.  The 
powder  is  of  a  brownish  colour,  has  a  faint,  pecu¬ 
liar  odour,  and  irritant  taste. 

Ihe  second  variety,  which  was  introduced  into 
commerce  in  great  quantities  a  few  years  ago,  by 
the  name  of  stalk-jalap,  stipites  jalapce,  and  is 
now  more  scarce,  is  the  radix  jalapce  Icevis  seu 
fusiformis ;  and  obtained  from  the  Ipomcea  oriza- 
bensis  of  Pelletan,  a  plant  growing  without  culti- 
vation  in  the  neighbourhood  of  the  Mexican  town 
ot  Orizabu,  and  first  made  known  by  Ledanios, 
an  apothecary  in  Mexico.  The  root,  as  met  with 
m  commerce,  consists  of  pieces  varying  from  one 
to  three  inches  in  length,  and  one  and  a  half  to 
two  inches  in  diameter;  they  are  of  lighter  colour 
than  the  jalapa  tuberosa,  and  of  decidedly  fibrous 
suture.  Taste  and  odour  are  the  same  as  those 
ot  the  former  variety,  but  not  so  powerful. 

Various  botanists  have  given  the  following  names 
to  the  Ipomcea  Schiedeana  of  Zaccarina  :  Con¬ 
volvulus  purga  seu  purga  de  jalappa  of  Schiede  • 
Convolvulus  purga,  Wenderoth  ;  Ipomcea  purga 
Hayne;  Convolvulus  officinalis  of  Pelletan ;  the 
Convolvulus  jalapa  of  Linnaeus,  belongs  to  the 
genus  Batatas,  which  contains  no  purgative  resin. 

.  c“ie*  constituent  of  both  varieties  of  jalap 
is  a  peculiar  resin,  of  which  they  contain  about 
10  per  cent.  I  have  made  use  of  the  term  “  radix 
jalapa  because  it  is  in  general  use,  although 
S°gn al  y  Ti0rrect  5  for  the  term  tuber - 
stituted  lenSt°Ck)’  °r  “cormus>”  should  besub- 

The  jalap  resin  of  commerce  was  formerly  only 
the  co™us  of  the  Ipomcea  slhiel 
formula  tor  the  preparation  of  it 
adopted  in  all  Pharmacopoeias  that  prescribe  the 
use  of  tins  root.  But  since  the  introduction  of 
he  radix  jalapce  fusiformis,  resin  obtained  from 
the  latter  has  been  met  with  in  commerce,  either 
pure  or  mixed  with  the  former  resin ;  for  both 
roots  are  found  mixed  in  trad s.~Annalen  dor 
Chetme  and  Phartnacie.  Baud  xli,  Heft  I. 


ON  THE  USE  OF  SULPHUROUS  ACID  IN 
ANALYSIS,  AS  PROPOSED  BY  BERTHIER. 

By  Dr.  H.  Bottinger. 

Dr.  H.  Bottinger,  under  the  guidance  of  Dr. 
Will,  has  examined  practically  the  methods  pro¬ 
posed  by  Berthier,  for  the  separation  of  several 
metallic  oxides,  by  means  of  sulphurous  acid  or 
alkaline  sulphites  ;  we  give  the  results,  omittingthe 
detalis  of  analyses,  &c.,  which  appear  to  have  been 
conducted  with  great  care. 

Allumina,  Glucina,  and  their  Separation. — He 
completely  confirms  the  account  given  by  Berthier 
of  the  behaviour  of  alumina  towards  this  reagent ; 
he  did  not  find  the  precipitated  alumina  quite  free 
from  sulphurous  acid,  however,  even  after  very 
long  boiling.  Hydrate  of  glucina  he  also  finds 
to  be  easily  soluble  in  sulphurous  acid,  as  stated 
by  Berthier,  and  not  precipitated  by  continued 
boiling.  But  although  the  behaviour  of  these 
earths  individually  towards  sulphurous  acid  ap¬ 
pears  favourable  to  their  separation,  still  it  does 
not  succeed  ;  as  it  would  appear  from  the  author’s 
experiments,  that  a  portion  of  the  glucina  is 
always  precipitated  in  company  with  the  alumina, 
and  is  not  redissolved  by  protracted  ebullition. 
The  usual  method  of  separating  these  earths  by 
carbonate  of  ammonia  is  therefore  preferable. 

Oxide  of  Chromium  is  not  precipitated  by  sul¬ 
phite  of  ammonia;  but  if  alum  is  mixed  with  its 
solution,  the  oxide  of  chromium  is  thrown  down, 
together  with  the  alumina,  by  boiling  with  sulphite 
of  ammonia. 

Separation  of  Alumina  from  Iron. — When  a 
sufficient  quantity  of  sulphite  of  ammonia  is  added 
to  a  solution  of  both  oxides,  and  the  whole  boiled 
until  the  odour  of  sulphurous  acid  is  no  longer 
perceptible,  the  alumina  is  completely  precipitated 
free  from  oxide  of  iron,  as  Berthier  states.  The 
access  of  air  must  be  prevented  as  much  as 
possible.  The  author,  however,  found  it  impossi¬ 
ble  so  to  separate  the  solution  of  protosulphate 
of  iron  from  the  precipitated  alumina  as  to  prevent 
its  being  coloured  by  sesquioxide  of  iron,  or 
obtained  perfectly  free  from  it. 

^ Separation  of  Uranium  from  Nickel,  Cobalt, 
Zinc,  and  Iron. — Two  causes  occur  to  prevent 
the  separation  of  uranium  from  these  metals ; 
one,  owing  to  the  easy  oxidation  of  the  protoxide 
of  iron,  which  prevents  the  uranium  from  being  ob¬ 
tained  free  from  sesquioxide,  and  the  other  me¬ 
tals  being  partially  precipitated  by  the  sulphite  ; 
and  the  other,  in  consequence  of  the  oxide  of 
uranium  not  being  entirely  precipitated  by  sulphite 
of  ammonia,  even  when  a  large  excess  of  the 
precipitate  is  added,  and  the  boiling  continued 
very  long. 

Separation  of  Tin  from  Antimony. — The  method 
by  which  .Berthier  proposes  to  separate  these  two 
metals,  viz  :  by  mixing  the  solution  of  both  metals 
inhydrochloric  acid  with  tartaric  acid,  and  boiling, 
with  sulphite  of  ammonia  until  the  tin  is  precipi¬ 
tated  does  not  succeed,  as  the  tin  is  not  completely 
precipitated  when  tartaric  acid  is  present,  and 
without  it  the  antimony  is  partially  precipitated. 

Separation  of  Copper  from  Zinc,  Cobalt,  Nickel, 
Manganese,  and  Iron. — As  oxide  of  zinc  is  preci¬ 
pitated  with  difficulty,  and  even  after  long  boiling 
only  partially  ;  and  as,  on  the  other  hand,  the 
greater  part  of  the  copper  is  instantly  precipitated, 
tins  method  might  be  employed  to  estimate  ap- 
proximatively  the  quantities  of  these  two  metals, 
although  it  possesses  no  particular  advantage  over 
the  method  generally  used.  In  exact  analysis, 
however,  it  is  inadmissible.  For  the  separation 
ot  copper  from  iron,  manganese,  nickel,  and  cobalt, 
it  is  impracticable,  for  reasons  mentioned  under 
the  head  of  uranium,  and  as  copper  moreover  is 
not  completely  precipitated  by  sulphite  of  am- 
moma.  Ann.  der  Chem.  und  Pharm  and  Chem 
Gaz. 


Poudre  Metallique.— This  is  a  secret  prepa¬ 
ration  sold  in  Paris  for  stopping  teeth.  It  is 
surrounded  by  mercury,  which  is  pressed  away 
previous  to  application,  when  ammonia  is  disen¬ 
gaged,  and  the  residue  hardens  to  a  solid  metal, 
t  appears  to  be  an  amalgam  of  silyer  aud  ammonia. 


ON  THE  ADULTERATION  OF  ARROW- 
ROOT  WITH  POTATO-STARCH. 

By  M.  Osswald. 

Although  much  has  been  written  in  works  on 
pharmacy  respecting  the  genuineness  of  arrowroot, 
the  following  observations  may  not  be  found 
altogether  superfluous  :  — 

Some  time  ago  I  received  a  parcel  of  arrowroot, 
said  to  he  of  the  best  quality.  To  ascertain 
whether  it  was  free  from  potato -starch,  with  which 
it  occurs  adulterated  more  frequently  than  sus¬ 
pected,  I  adopted  the  following  process : — Ten  grs. 
were  boiled  with  an  ounce  of  water,  and  a  few 
drops  of  muriatic  acid  were  added  to  the  solution  ; 
upon  which,  after  the  liquid  had  been  again 
boiled,  a  peculiar  andsomewhat  irritating  odour  was 
dissengaged,  resembling  that  of  formic  acid.  The 
odour  did  not  disappear,  even  after  some  days, 
but  always  became  stronger  on  warming  the  liquid. 
It  is  this  peculiar  smell  which  indicates  the 
presence  of  potato-starch;  for  pure  arrowroot, 
treated  in  the  same  manner,  does  not  envolve  any 
peculiar  odour.  The  same  result  was  obtained  in 
an  experiment,  made  for  comparison,  with  one 
part  starch  and  six  parts  arrowroot  (seven  grs.  of 
which  were  treated  as  above),  only  the  odour 
resembling  formic  acid  was  weaker.  Other  inor¬ 
ganic  acids,  added  to  the  above  mixture,  did  not 
give  rise  to  the  production  of  the  peculiar  odour. 

An  adulteration  with  wheat-starch,  of  which  it 
was  free,  would  have  been  detected  in  the  follow¬ 
ing  way  : — A  decoction  of  ten  grs.  in  two  oz.  of 
water  would  have  formed  a  thick  paste  and  had  a 
pasty  smell,  while  genuine  arrowroot  forms  a  more 
coherent  gelatinous  compound,  and  no  odour  is 
perceptible  on  boiling  it. 

In  some  works  it  is  stated  that',  on  adding  some 
absolute  alcohol  to  a  solution  of  genuine  arrowroot, 
a  separation  into  two  layers  takes  place ;  this 
certainly  is  the  case,  hut  the  separation  results 
likewise  with  adulterated  arrowroot,  so  that  this 
reagent  cannot  be  employed  for  the  purpose  of 
distinguishing  between  the  various  kinds  of  starch. 
A  careful  microscopical  examination  is  preferable, 
as  the  different  kinds  of  amylon  may  readily  be 
distinguished  by  the  size  and  form  of  the  granules. 
— Archiv  der  Pharm.  and  Chem  Gaz. 


Herbert’s  Mercurial  Soap. — Take  of  mercury 
and  nitric  acid,  of  each,  125  grammes  ;  place  these 
two  substances  in  a  matras  of  500  grammes  capa¬ 
city,  allow  it  to  stand  at  the  common  temperature, 
stirring  it  from  time  to  time  until  all  is  dissolved. 
Take  then  of  washed  veal  grease,  530  grammes, 
fused  in  a  porcelain  capsule,  in  a  water-bath  ;  to 
which,  on  being  retired  from  the  fire,  add  the 
mercurial  solution,  diligently  stirring  it  until  the 
mixture  becomes  of  the  consistency  of  a  plaister. 
Take  then,  of  the  above  pomatum,  150  grammes ; 
caustic  soda  of  35  deg.,  sixty  grammes.  Triturate 
these  substances  with  a  molette  on  a  marble 
plate,  until  the  combination  is  perfect ;  the  soap 
obtained  will  be  perfectly  soluble  in  water.  This 
soap,  says  Mr.  Herbert,  is  successfully  employed 
by  practitioners  in  cutaneous  affections  of  the  face, 
hands,  and  arms.  The  diseased  parts  are  first 
slightly  moistened,  and  then  the  soap  is  two  or 
three  times  passed  over  them,  or  the  soap  is 
softened  by  a  little  water  and  applied  in  the 
manner  of  a  pomatum.  Whenever  symptoms  of 
local  irritation  are  noticed,  the  use  of  this  soap 
must  instantly  he  suspended. — Journal  de  Chim. 
and  Chemist. 

On  some  New  Combinations  of  Platinum. — 
When,  according  to  M.  Peyrone,  sulphurous  acid 
is  passed  through  chloride  of  platinum  until  sal- 
ammoniac  no  longer  produces  any  precipitate,  and 
is  then  left  in  a  closed  bottle,  at  least  three 
combinations  containing  no  chlorine  are  formed. 
The  first  is  almost  insoluble  iu  water,  the  second 
crystallises  in  short  colourless  stellate  groups  of 
needles,  the  third  is  extremely  soluble,  and  does 
not  crystallise.  All  three  liberate  sulphurous  acid 
on  being  treated  with  muriatic  acid,  and  give  new 
chlorides,  the  first  two  of  which  separate  in  shining 
lemon-and  orange-coloured  needles  ;  the  third 
forms  a  yellow  powder. — Ann.  ckr  Chem.  und 
Phys.,  anti  Chem.  Gaz. 
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TO  THE  READERS  OF  THE  MEDICAL  TIMES. 

With  the  New  Year,  we  offered  a  new  arrangement  to  our  Subscribers.  On  the  one  hand,  we  had  numerous  complaints  that  our  friends,  subscribing 
through  some  booksellers  and  newsmen,  could  never  get  our  journal  in  due  time  :  on  the  other  hand,  many  who  did  get  it  in  good  time,  from  our  office, 
were  not  in  good  time  with  their  pecuniary  acknowledgments.  To  meet  the  wants  of  the  one  class,  and  supply  those  of  the  other,  we  proposed  to  enlarge 
our  list  of  Subscribers  in  direct  connection  with  the  office,  and  to  offer  such  a  bonus,  on  prepayment,  as  would  obviate  for  us  the  trouble  and  uncertainty 
ever  accompanying  a  multitude  of  book  debts.  It  is  now  our  pleasing  duty  to  announce  that  we  have  an  accession  to  our 

ROLL  OF  SUBSCRIBERS, 

truly  gratifying.  The  names  are  coming  up  with  even  greater  increase  to  the  very  time  of  our  going  to  press.  We  have  resolved  to  meet  the  wishes  of 
various  inquirers  to  extend  the  period  of  receiving  Subscribers  a  week  beyond  the  time  we  had  originally  intended.  For  one  week  from  this  date, 
therefore,  gentlemen  sending  their  names,  with  a  Post-office  order,  or  an  order  on  a  house  in  town,  for  £1  Is.,  will  have  their  names  honourably  inscribed, 
and  receive  the  journal  by  post,  free,  every  Saturday  morning  for  twelve  months.  Our  readers  will  thus  at  once  obtain  a  reduction  from  I6s.  to 
21s.  in  the  year’s  subscription  ;  a  boon  that,  leaving  us  without  a  single  subscriber  not  in  prudent  advance  of  his  account,  will  be  of  equal  service,  let 
us  trust,  to  both.  Gentlemen  living  in  remote  country  places,  or  procuring  their  copies  late  from  their  booksellers,  will,  probably,  be  the  more  apt  to 
value  this  arrangement,  since  it  will  secure,  as  we  have  said,  their  obtaining  the  Medical  Times  with  punctual  regularity  every  Saturday  morning. 

The  favourable  occasion  for  new  Subscribers  to  enrol, ,  offered  by  the  New  Year,  suggests  to  us  a  word  to  those  gentlemen  who  are  content  to  scan 
the  Medical  Times  on  the  tables  of  reading-rooms,  or  by  die  courtesy  of  friends.  The  Medical  Times  gives — it  is  now  admitted  by  even  our  enemies — 
the  best  scientific  information  that  the  present  state  of  Medicine  can  afford.  Apart  from  our  Lectures  by  such  men  as 

PINEL,  GUTHRIE,  WILLIAMS,  CORRIGAN,  BRODIE,  SCHONLEIN,  LIEBIG, 

AND  OUR  ORIGINAL  COMMUNICATIONS  BY 

HODGKIN,  RIGBY,  TUSON,  GUY,  COSTELLO,  SMEE,  KNOX,  CRUVEILHIER,  JOBERT  DE  LAMBALLE, 

AND  A  HOST  OF  THEIR  EQUALS  :  APART  ALSO  FROM  OUR 

Reviews,  Editorial  Dissertations,  Pencillings,  Notices  of  Facts,  Reports  of 

Learned  Meetings,  &<*.  &c. 

OUR  PAGES,  WEEKLY,  GIVE  THE  MOST  COMPLETE  SUMMARY  EVER  PUBLISHED  OF  THE 

PROGRESS  OF  MEDICINE  AND  SURGERY  IN  GERMANY,  FRANCE,  AND  AMERICA, 

AND  THE  WIDER  DOMINIONS  OF  OUR  OWN  SOVEREIGN. 

To  what  extent  do  we  give  this  information  ? — To  the  extent  of  not  less  than  forty  respectable  octavo  volumes  per  annum  !  At  what  price  for  the 
forty  volumes  ?  One  Guinea  !  And  what  distinguishes  our  journal  from  all  periodicals  like  it  is,  that  the  advertisements  which  (in  concurrence  with 
our  enormous  circulation)  so  much  aid  us  in  dealing  thus  generously  with  our  subscribers,  are  so  carefully  managed  by  our  printer,  that  they  need  in  no 
way  deface  the  work  when  placed  on  the  library  shelf.  The  pages  for  mercantile  notices  are  not  numbered,  and  are  wholly  separable  fr«m  the  journal  in 
binding. 
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A  SYSTEM  OF  MATERIA  MEDICA. 

Bv  the  celebrated  Dr.  J.  F.  Sobernheim. 

Translated  for  the  Medical  Times  by  SIGISMUND 
SUTRO,  M.D. 


FORMULARY. 

'  (Continued  from  page  178.) 

(I)  Richter,  against  spasmodic  nervous  excitement. 
R  Op.  pur.,  rad.  ipecac.,  eamph.  trit.  aa  gr.  j.  ; 
sacch.  alb.  9j.  M.  ft.  p. ;  to  (take  before  going  to 
bed,  with  camomile-tea.  (2)  Neumann,  against 
malignant  intermittent  fevers.  R  Op.  pur.  gr.  j.; 
quinin.  sulph.  gr.  iij.  :  sacch.  alb.,  gumm.  mimos, 
aa  gr.  vj.  M.  ft.  p. ;  to  take  shortly  before  the 
paroxysm.  (3)  Use  of  opium  in  the  clinical  prac¬ 
tice  of  the  hospitals  of  Vienna,  against  delirium  of 
drunkards.  R  Op.  pur.  gr.  yj. ;  rad  ipecac.,  gr. 
xij. ;  sacch.  3j.  M.  ft.  p. ;  divide  into  part  vi.,  one 
to  be  taken  every  two  hours.  (4)  Barkhausen’s 
treatment  of  delirium  tremens.  R  Op.  pur.  gr.  ss'; 
sacch.  9ss;  dentur  tal.  dos.  12,  sum.  pulv.  altera  q. 
hora  ;  if  the  desired  effect  does  not  ensue,  the  dose 
of  opium  is  to  be  increased  to  gr.  j.,  and  even  to 
gr.  ij. ;  and  if  no  sleep  follow  after  four  of  these 
large  doses,  the  quantity  is  diminished  again  to 
gr.  ;  sometimes  a  large  dose  is  given  towards 
the  evening,  and,  after  the  sleep  thus  produced, 
half-a-grain,  three  or  four  times  in  the  first  twenty- 
four  hours,  and  during  the  following  days  half-a- 
grain  less  successively.  If  the  tongue  be  strongly 
furred,  an  emetic  should  generally  precede  the 
employment  of  opium.*  (5)  Hildebrand,  against 
painter’s  colic.  R  Op.  pur,,  gr.  ij. ;  calom.  gr.  iv  ; 
sacch.  3j .  ;tdividein  four  parts.  Sumat.  un.  tertia  q.  h. 

(6)  Gelis,  against  hooping-cough.  R  Op.,  gr.  ss ; 
mosch.,  gr.  iij. ;  gumm.  mimos.  9  j. ;  sacch.  alb. 
3  j. ;  divide  in  six  parts  ;  sumat.  un.  tertia  q.  hora. 

(7)  Formey,  against  discoloured  and  rapidly  re¬ 
ceding  acute  exanthemata.  R  Op.,  gr.  iij. ; 
ammon.  carb.  pyro  -  oleos.,  3  ss. ;  olaeosacch., 
valer.  3j.  M.  ft.  p.,  divide  in  six  parts  ;  det.  ad. 
chart,  cerat.,  sumat.  un.  tert.  q.  hora,  with  elder-tea. 

(8)  Pitschaft,  against  hccmorrhages :  particularly 
obstinate,  frequently-recurring  spitting  of  blood. 
R  Op.  pur.,  gr.  ss;  sulph.  sod.,  f)j.  M.  ft.  p. ; 
dent.  tal.  dos.,  2;  sum.  un.  mane  et  vespere.  (9) 
Heim,  againt  invererate  cough,  particularly  when 
spasmodic.  R  Op.,  gr.  v  ;  herb,  digit.,  pulv.  rad. 
ipecac.,  aa  gr.  x ;  extr.  Helen,  q.  s.  ft.  pil.  30; 
consp.  pulv.  sem.  lycopod.,  sum.  pil.  tertia 
q.  h.  (10)  Sobernheim,  against  pulmonary  and 
bronchial  catarrhs,  tending  to  bronchorrhoea : 
R  Op.  gr.  vi;  sulph.  stib  aurat.  gr  iij  ;  extr. 
dulcam.  q.  s.  M.  ft.  pil.  12  consp.  pulv.  rad. 
irid.  flor.,  one  to  be  given  morning  and  even¬ 
ing,  (11)  Sobernheim,  against  chronic  rheu¬ 
matism  and  rheumatalgire  :  R  Op.  gr.  vi;  camph. 
trit.  gr.  iv ;  rad.  ipec.  gr.  ij  ;  extr.  arnic.  q.  s  ;  ft. 
pil.  12,  consp.  pulv.  croc.,  one  pill  to  be  taken 
morning  and  evening  with  elder-flower  tea.  (12) 
Parmenter  against  chronic  diarrhcea :  R  Extr.  op. 
gr.  jss  ;  catecli.  pulv.  ^j  ;  conserv.  rosar.  q.  s.  ft. 
bol.  6;  consp.  pulv.  cort.  cinnam.,  one  piece  every 
morning.  (13)  Cruveilhier,  in  ramollissement  of 
the  stomach,  or  bowels,  of  very  young  children  : 
R  Extr.  op.  gr.  \  ;  aq.  distill.  Jiij.  M.  one  tea¬ 
spoonful  every  two  hours;  at  the  same  time,  a 
clyster,  with  gr.  £  of  opium,  and  starch,  twice 
a-day.  (14)  Stultz’s  treatment  of  tetanus  :  R  Tr. 
op.  spt.  3  iij  ;  five  to  fifteen  drops  every  half-hour, 
alternately  with  R  Carbon  potass.  3iij ;  aq.  flor. 
chamotn.  aq.  cinnam.  sp.  aa,  %  iv;  addsyr.  papav. 
alb.  Jj  ;  a  table-spoonful  every  half-hour  or 
hour.  Also,  purgative  clysters,  and,  once  or  twice 
a-day,  a  warm  bath  containing  some  carbonate  of 
potash,  dissolved  in  it,  and  in  which  the  patient  is 
to  remain  for  several  minutes.  (15)  Gelis’  treat¬ 
ment  of  sporadic  cholera  in  children  :  R  Decoct, 
alth.  J  i j ;  laudan.  gutt.  ij ;  syr.  flor.  aurant.  3ij. 
M.  one  teaspoonful  every  hour.  At  the  same  time, 


*  I  may  mention  here  a  case  of  delirium  tre¬ 
mens,  treated  by  my  intimate  friend,  Dr.  Traut- 
mann,  of  Hungen,  for  whose  veracity  I  can 
perfectly  vouch,  in  which  the  dose  of  opium  was 
gradually  raised  to  eighteen  grains  (!)  without 
any  symptom  of  poisoning.  This  last  dose  produced 
sound  and  critical  sleep,  and  complete  recovery  in 
consequence, — Dr,  S. 


externally.  R  Ung.  ros.  marin.  compos.  J  ss ; 
camp.  trit.  3ss;  laudan.  9j.  M.  ft.  ung.  for 
frictions.  (16)  Richter  against  strangulated  her¬ 
nia,  with  obstinate  obstruction :  R  01.  amygd. 
dulc.  rec.  expr.  Jij ;  gumm.  mim.  q.  s.  terendo 
sensim  misce  cum  aq.  chamom.  Jv ;  ft.  emuls. 
cui  adde  sulphat.  magnes.  Jj ;  succ.  citr.  rec.  ex¬ 
press.  3  vi ;  extr.  op.  gr.  ij  ;  syr.  papav.  rhoead.  Jj ; 
a  tablespoonful  every  quarter-hour  till  its  effect 
appears.  (17)  Stevenson,  against  painters'  colic  : 
R  01.  ricin.  Jj;  gum.  mim.  q.  s.  terendo  sensim 
misce  cum  aq.  menth.  pip.  Jiv ;  ft.  emuls.  cui  adde 
laudan.  gutt.,  xij.;  tr.  senn.,  Jj. ;  one-fourth  part 
to  be  taken  every  four  hours.  (18)  Richter,  in 
the  stage  of  eruption  and  suppuration  of  small¬ 
pox,  often  removing  imminent  symptoms  of  danger. 
R  Laudan.  gutt.,  xxi;  liq.  ammon.  succin.,  gutt. 
xxx  ;  mosch.,  gr.  iij ;  syr.  croc.,  Jss. ;  ateaspoonful 
pro  dosi.  (19)  Vogler  against  spasmodic  uterine 
haemorrhage,  with  great  loss  of  blood  and  weak¬ 
ness.  R  Laudan.,  5ss.  ;  tr.  cinnam.,  3  iij.;  sp. 
aromat.  acid,  9j. ;  thirty  to  forty  drops  to  be  given 
every  half  hour.  (20)  Berens  against  hysteric 
spasms.  R  Laudan.,  f)j.;  tr.  castor.,  3j. ;  tr. 
valer.  aeth.,  3  ij- ;  ten  to  fifteen  drops  every  hour, 
with  camomile-tea.  (21)  Rust  against  chronic 
gonorrhoea.  R  Sulph.  zinc.,  gr.  iij. ;  aq.  destill., 
Jij. ;  aq.  laurocer.,  3  iij- ;  tr.  op.  spt.,  3ss.  M. ; 
to  inject  luke-warm.  (22)  Graefe  against  chronic 
ophthalmia  and  blenorrhoea.  R  Sulph.  zinc.,  gr. 
iij.;  aq.  rosar.,  Jiij. ;  mucil.  sem.  cydon,  3j-; 
laudan.,  5  ss. ;  to  instil  a  drop  from  time  to  time 
into  the  eye.  (23)  Swediaur’s  gargarisma  seda- 
tivum,  against  painful  syphilitic  ulcers  of  the 
throat.  R  Extr.  op.,  3  ss. ;  aq.  dest.,  3vj.  ;  spir. 
vin.  reetf.,  3ss.  M. ;  for  a  gargle.  (24)  Wendt’s 
anti-spasmodic  liniment.  R  Tr.  op.  spt.,  liq.  am¬ 
mon.  caust.,  aa  3j.  ;  mixt.  oleo  so -balsam.,  Jss. ; 
spir.  angel,  comp.,  Jij.  M. ;  for  frictions.  (25) 
Hildenbrand  against  nervous  gastrodynia.  R 
Laudan.,  3j.;  liniment,  saponato-camphor,  Jj. ; 
to  rub  four  times  a-day  into  the  pit  of  the  stomach. 
(26)  Carus  against  gangrenous  ulcers.  R  Op. 
pur.,  3ss.  ;  extr.  conii  macul.,  3  j- ;  ung.  basil., 
Jss.  M. ;  ft.  ung.  for  dressing  the  sores.  (27) 
Rust’s  chilblain  ointment.  R  Op.  pulv.,  camph. 
trit.,  aa  9j. ;  alum.,  3  jss. ;  balsam,  peruv.,  3j. ; 
ung.  plumb.,  Jss.  M.;  ft.  ung.  (27)  Graefe 
against  very  sensitive  and  painful  ophthalmia, 
photophobia,  and  against  general,  morbidly  in¬ 
creased,  sensibility  of  the  visual  organ.  R  Op. 
pulv.,  9j.;  extr.  hyosc.,  9ij. ;  ung.  hydrarg. 
ciner.,  Jss.  M. ;  ft.  ung.  ophthal.  to  rub  into  the 
neighbourhood  of  the  eye.  (28)  Fiingken  against 
the  same  complaints.  R  Op.  pur.,  gr.  vj. ;  sach., 
gr.  iij.  M. ;  ft.  p.  subtiliss.  dent.  tal.  dos.  6 ;  to  rub 
into  the  affected  part  at  night  with  saliva.  (29) 
Rust’s  anodyne  tooth-pills.  R  Op.,  extr.  hyosc., 
extr.  bellad,,  aa  gr.  x;  ex.  caryophyll.  gutt.,  iij; 
rad.  pyreth.  pulv.,  q.  s.  ft.  pil.,  xxxi;  consp.  pulv. 
rad.  pyreth. ;  to  place  one  pill  into  the  hollow 
tooth.  (30)  Handel's  anodyne  tooth-electuary, 
modified  and  improved  by  Phoebus.  R  Op.  pulv., 
gr.  xv  ;  camph.  trit.,  gr.  iij;  ol.  cajep.,  tr.  canth., 
aa  gutt.  iv  ;  extr.  hyosc.,  extr.  bellad.,  aa  gr.  iij.  ; 
aq.  op.,  q.  s. ;  ft.  elect.;  to  lay  a  little  into  the 
hollow  tooth.  (31)  Richter  against  fixed  rheu¬ 
matism  and  rheumatalgia.  R  Res.  pin.  burg. 
Jss;  leni  calore  liquato  admisce  op.  pulv.,  3ss.  ’ 
camph.  trit.,  petrol.,  q.  s. ;  ft.  empl. ;  to  spread 
upon  leather,  and  then  lay  it  on  the  affected  part.. 
(32)  Berends  against  colliquative  (hectic)  diar¬ 
rhcea.  R  Amyl,  trit.,  3  jss. ;  aq.  fervid.,  Jjv.  ; 
adde  laudan.  gutt.,  6  to  12,  for  a  clyster. 

Morphium,  morphia. — ■  Das  morphin  in  Ger¬ 
man  ;  le  morphine  in  French.  Preparation : 
Powdered  opium  ( Jj v.)  is  digested  for  six  hours 
with  distilled  water  (  J  xxxij.),  containing  hydro¬ 
chloric  acid  (Jj.)  ;  chloride  of  sodium  (Jxvj.)  is 
then  to  be  added,  and,  after  setting  aside  the 
liquid,  so  as  to  allow  time  for  perfect  precipita¬ 
tion  to  take  place,  caustic  ammonia  is  added,  and 
the  new  precipitate,  which  is  formed,  is  to  be 
washed,  dried,  and  digested  in  rectified  alcohol 
(ten  parts),  so  long  as  anything  becomes  dissolved 
in  it ;  then  the  liquids  are  to  be  filtered,  set  aside, 
and  evaporated  to  crystallisation.  These  crystals 
are  to  be  washed  with  cold,  highly  rectified  alco¬ 
hol,  and  dissolved  in  muriatic  acid,  diluted  with 
four  parts  of  distilled  water,  at  a  moderate  heat ; 


the  crystalline  mass  obtained,  after  cooling,  is  to 
be  pressed  in  linen,  the  residue  dissolved  in  boil¬ 
ing  distilled  water,  and  the  liquid,  when  cool, 
mixed  with  a  solution  of  caustic  ammonia,  till 
complete  precipitation  of  the  morphia  takes  place ; 
the  precipitate  is  then  once  more  dissolved  in  rec¬ 
tified  alcohol,  and  finally  crystallised  from  its 
solution.  Thiboumery  has  noticed  a  very  im¬ 
portant  circumstance  in  respect  to  the  pure  pre¬ 
paration  of  morphia,  viz. :  that  it  is  not  preci¬ 
pitated  from  its  salts  by  hydrate  of  lime,  like  other 
bases ;  and  consequently  he  proposed  a  very  ad¬ 
vantageous  process  for  separating  morphia  from 
narcotine  and  thebaine.  This  consists  in  preci¬ 
pitating  the  morphia  from  the  solution  of  lime,  by 
saturating  it  with  muriatic  acid,  and  keeping  the 
solution  for  some  time  in  a  cool  place.  Couerbe, 
who  adopted  this  method,  obtained  from  an  infu¬ 
sion  of  one  pound  of  opium  ten  drachms  of  pure 
morphia.  According  to  Mohn,  the  preparation  of 
morphia,  as  ordered  by  the  Prussian  pharmaco¬ 
poeia  (according  to  which  narcotine  is  precipitated 
by  common  salt)  cannot  be  safely  recommended, 
because  a  portion  of  the  morphia  will  be  preci¬ 
pitated  with  the  narcotine,  by  inexperienced  hands. 
In  his  method  (resembling  that  of  Couerbe),  mor¬ 
phia  is  crystallised  without  the  use  of  alcohol. 
Physical  properties :  Morphia  crystallises  in  bril¬ 
liant,  transparent,  colourless,  four-sided  columns 
or  octaedrons;  is  inodorous,  of  a  strong  bitter 
taste,  melting  at  a  moderate  temperature,  and 
then  representing  a  yellow  liquid,  analogous  in 
appearance  to  liquified  sulphur  ;  in  cooling  it  re¬ 
sumes  its  Avhite  colour  and  crystalline  form  ;  at  a 
stronger  heat,  in  the  open  air,  it  burns  with  a  vivid 
red  sooty  flame,  leaving  a  residue  of  coal.  Che¬ 
mical  properties:  Very  difficult  of  solution  in 
water  (in  cold  water,  almost  insoluble,  according 
to  Duflos,  requiring  1-1000  parts ;  in  boiling 
water,  according  to  Duflos,  1  in  400  parts),  like¬ 
wise  in  ether  (therefore,  Stickel  advises  to  dis¬ 
solve  morphia  first  in  acetic  acid,  and  to  add  ether 
afterwards)  ;  but  soluble  in  anhydrous  alcohol  (in 
thirty  parts  of  boiling  and  forty  of  cold  alcohol), 
in  dilute  acids,  in  caustic  ammonia  (according  to 
W.  Matock,  also  in  caustic  soda,  and  potash),  in 
ethereal  and  fatty  oils ;  it  displays  alkaline  re¬ 
action  in  the  watery  solution ;  gives  to  the  neu¬ 
tral  solutions  of  salts  of  oxide  of  iron,  particularly 
that  of  the  neutral  chloride  of  iron,  a  blue  colour, 
and  is  reddened  by  nitric  acid  ;  forms  with  acids 
perfectly  neutral  salts,  generally  crystallisable, 
colourless,  of  a  very  bitter  taste,  and  readily 
soluble.  From  them,  morphia  is  precipitated  by 
tincture  of  galls,  and  by  liquids  containing  tannin, 
in  white  flakes ;  by  alkalies  and  alkaline  earths 
these  salts  are  entirely  decomposed.  The  muriate, 
acetate,  and  nitrate  of  morphia,  are  most  easily 
prepared  ;  composed,  according  to  Liebig’s  latest 
analysis,  of  C32,  H36,  N2,  Ou;  according  to  Reg- 
nault,  of  C35,  H-iO,  N-2,  Ofi.  History  :  Morphia 
was  simultaneously  discovered  by  Seguin  and 
Serturner  (1804)  ;  obtained  in  a  pure  state  by 
the  latter  only  (in  1818).  Mode  of  operation  : 
•Morphia  combines  the  calming  and  sedative  power 
of  opium  on  the  nervous  and  sensitive  functions, 
acting  even  in  very  small  doses,  and  by  means  of 
the  endermic  method ;  it  is,  therefore,  to  be  con¬ 
sidered  as  a  most  powerful  calmant,  anodyne  and 
antispasmodic.  It  differs  from  opium,  by  acting 
less  on  the  irritable  functions  and  the  vascular 
system ;  by  causing  no  congestions,  no  orgasm,  no 
perspiration.  Its  chief  power  is  directed  towards 
the  brain  and  senses.  It  occasions  (according  to 
Bally’s  observations)  no  positive  stupefaction,  but 
merely  a  diminution  and  depression  of  those  func¬ 
tions  which  depend  on  the  cerebral  system.  It 
suspends  the  action  of  the  digestive  organs,  more 
than  opium  does,  causing  (when  largely  employed) 
burning  of  the  throat,  pains  in  the  epigastric  re¬ 
gion,  vomiting,  constipation,  followed  (if  perse- 
ringly  administered)  by  diarrhoea.  Further,  it  is 
distinguished  from  opium  by  its  peculiar  effect  on 
the  urinary  organs,  producing  retention  of  urine 
(particularly  in  the  male  sex).  It  invariably 
causes  a  very  troublesome  itching  of  the  skin, 
which  is  the  more  astonishing,  according  to  Bally, 
as  neither  perspiration  nor  redness  of  the  skin  car- 
be  perceived.  This  itching,  sometimes  accompa¬ 
nied  by  the  eruption  of  little  conical  tubercles, 
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occurs  in  different  spots,  and  occasionally  spreads 
over  the  face,  the  neck,  the  thighs,  and  even  the 
generative  organs.  These  observations  of  Bally 
are  also  borne  out  by  the  experience  of  Trousseau 
and  others.  The  last-named  author  has  observed 
increased  temperature,  redness,  and  perspiration, 
from  the  endermie  use  of  morphia  (the  exanthe¬ 
mata  connected  with  these  phenomena  had  the 
appearance  of  urticaria  or  eczema,  sometimes  of 
prurigo) ;  diaphoretic  effects,  also,  decidedly  en¬ 
sued  with  him  through  its  internal  use ;  vomiting 
was,  with  men,  in  the  proportion  of  8  to  14  ;  with 
women,  of  18  to  2  ;  nausea,  sickness,  and  anorexia, 
were  almost  constant  symptoms  (in  thirty-two 
cases  they  -were  absent  only  in  three  men ;  and  of 
thirty  women,  they  failed  in  but  one)  ;  consider¬ 
able  pains  in  the  gastric  region  were  always  ob¬ 
served  ;  constipation  ensued  only  from  its  external 
use,  diarrhoea  from  its  internal  administration; 
after  taking  some  grains,  during  several  days,  the 
urinary  secretion  was  occasionally  increased,  and 
at  other  times  (more  frequently)  diminished,  and 
then  also  combined  with  dysuria;  in  five  cases 
the  catheter  was  required,  and  even  then  no  more 
than  six  to  ten  ounces  of  urine  were  obtained. 
The  same  physician  found  the  pupil  constantly 
contracted,  and  this  symptom,  besides  vomiting, 
somnolency,  rvith  sinking  of  the  eyelids,  was  never 
absent,  in  whatever  dose  the  remedy  was  admi¬ 
nistered.  He  considered  the  following  as  in¬ 
variable  phenomena,  appearing  even  after  the  first 
dose  : — Thirst,  nausea,  vomiting,  frequent  desire 
to  pass  urine,  feeling  of  itching  (almost  general, 
and  very  troublesome),  somnolence,  contraction 
of  the  pupil,  muscular  relaxation  of  the  face.  The 
following  phenomena  occur  more  rarely,  and  only 
after  a  continued  use  of  the  remedy  : — Salivation, 
constipation,  and  then  diarrhoea,  increased  urinary 
secretion,  and  induction  of  catamenia.  According 
to  Lembert,  itching  of  the  nose  is  characteristic 
(it  was  not  perceived  by  others). 

Forms  of  Diseases  in  which  administered ;  Pre¬ 
parations,  Dose,  Forms  of  Combination. — Morphia 
is  generally  adapted  to  the  treatment  of  all  those 
diseases  mentioned  under  the  article  “opium;” 
also,  where  the  heating,  exciting,  and  more  con¬ 
stipating  properties  of  the  latter  are  to  be  avoided, 
and  particularly  in  all  painful  and  spasmodic 
affections.  It  was  administered  with  peculiar 
success  by  the  endermie  method— (1)  against 
acute  and  chronic  neuralgia,  as  :  nervous  cephal- 
algia,  and  hemicrania,  prosopalgia,  chronic  gas- 
tralgia,  cardialgia,  ischiatica,  &c.  It  was  found 
remarkably  efficacious  by  Vetter,  against  a  painful 
affection  of  the  glans  penis,  sympathetically  occa¬ 
sioned  by  htemorrhoids  and  calculi  of  the  bladder  ; 
as  a  palliative  of  violent  arthritic  pains,  pains  of 
the  bones  (almost  specific),  and  carcinomatous 
pains,  particularly  in  cases  of  uterine  cancer.  (2) 
Against  spasmodic  neuroses,  as  hooping-cough 
(proved  as  specific  by  Meyer,  and  confirmed 
by  Kohler  and  others),  spasmodic  and  choking 
cough,  particularly  in  persons  suffering  with  hydro¬ 
thorax  or  consumption ;  against  angina  pectoris 
(it  cured  in  one  case,  where  the  disease  proved  to 
have  been  neuralgia  of  the  vagus)  ;  against  trismus 
and  tetanus,  spasmodic  ischuria  ( Lallemande J, 
haemorrhages,  hysteric  convulsions,  and  spasmodic 
emesis ;  also  in  delirium  tremens  and  diabetes. 
(3)  Chronic  rheumatism,  with  painful  local  affec¬ 
tions.  (4)  Chronic  vomiting  and  purging  (used 
in  an  extremely  obstinate  case  by  Eck,  with  sur¬ 
prising  success,  after  the  failure  of  all  other  reme¬ 
dies)  ;  cholera  (Gerard,  of  Avignon,  declares  to 
have  cured  eighty-one  patients  out  of  ninety-nine), 
(o)  Pulmonary  consumption,  an  excellent  pre¬ 
servative,  as  well  against  the  teasing  cough  and 
oppression  of  the  chest,  as  the  hectic  perspirations 
and  diarrhma  (successfully  used  by  Thomson,  by 
the  endermie  method,  against  phthisis  laringea). 
(b)  Great  nervous  excitement,  with  sleeplessness 
(Brera).  (/)  Pamful  and  spasmodic  complaints 
of  the  eye  particularly  rheumatic  ophthalmia 
Ivocli),  and  against  the  incipient  grey  cataract 
(  mmon).  (8)  As  an  antidote  against  poisoning 
by  strychnia  (Lembert,  in  doses  of  two  grains  • 
also  proved  in  one  case  by  Richter) 

Preparations:  Morphium  acetium,  acetas 
morphia,  acetate  of  morphia;  by  perfectly 
saturating  morphia  with  equal  parts  of  dis¬ 


tilled  water  and  acetic  acid,  filtering,  eva¬ 
porating  the  liquid  at  a  gentle  heat  to  dryness, 
and  pulverising  the  dried  mass  ;  a  white 
powder,  also  crystalling  in  fascicular  slender 
needles,  having  the  odour  of  acetic  acid,  and  a 
very  bitter  taste,  easily  soluble  in  water ;  most 
frequently  used  internally,  instead  of  morphia 
alone,  as  being  more  easy  of  solution.  Dose  of 
morphia  and  acetate  of  morphia  —  Internally  : 
J  -8tli,  1-Gth,  l-4th  of  a  grain,  increased  gradually 
from  5  to  1  grain,  bis  seu  ter  die  ;  £  to  ^  grain  in 
clyster  ;  to  1  grain  for  endermie  use,  in  the 

vicinity  of  the  head,  but  with  great  caution, 
poisoning  being  easily  effected  by  the  endermie 
method.  Forms — Internally:  powder,  pills,  bolus, 
solution; — externally:  endermie  method  (gr.  iij ., 
applied  with  success  to  the  gastric  region,  after 
the  application  of  a  blister,  in  a  case  of  delirium 
tremens,  by  Gerhard)  ;  liniments  and  ointments  : 
gr.  \,  with  lard,  made  into  an  ointment,  and  in¬ 
troduced  by  means  of  a  perforated  catheter, 
covered  with  oakum,  into  the  urethra,  with  suc¬ 
cess,  against  ischuria  (Lallemand).  Combinations 
to  be  avoided  :  Halogenous  preparations,  mineral 
acids,  alkalies,  remedies  containing  tannic  acid, 
salts  of  copper  and  iron,  and  most  of  the  metallic 
oxides ;  if  acetate  of  morphia  be  used,  chloride  of 
sodium  and  iodide  of  potassium  must  particularly 
be  avoided.  Formulary— ( 1)  Kiene,  against  pul¬ 
monary  phthisis,  violent  spasmodic  cough,  oppres¬ 
sion  of  the  chest,  and  also  against  hectic  perspira¬ 
tion  and  diarrhoea.  &  Morph,  acet.  gr.  a  • 
sacch.  lact.,  9ss.  M.;  ft.  p.;  to  take  with  marsh¬ 
mallow-tea.  (2)  Phoebus.  R  Acet.  morph., 
gr.  ij. ;  aq.  destill.,  q.  s. ;  succ.  liquor.,  7)ij.  ;  rad. 
liquor.,  q.  s.  ft.  pil.  32;  consp.  pulv.  sem.  lycop  ; 
two  to  be  taken  twice  a-day,  and  then  to  increase 
gradually.  (3)  Berndt,  with  success,  against 
diabetes  mellitus.  R  Morph,  acet.,  gr.  xv. ;  cupr. 
sulph.  ammon.,  5  ss.  ;  fell.  taur.  inspiss.,  lign. 
quass.,  aa  9iv.  M. ;  ft.  pil.  100;  two  to  be  taken 
morning  and  evening.  (4)  Ebers,  as  an  excellent 
palliative  in  advanced  consumption.  R  Morph, 
acet.,  gr.  ij. ;  sulph.  stib.  aur.,  gr.  iv. ;  extr.  digit., 
gr.  xij.  M. ;  ft.  cum  mucil.  gumm.  mimos.  pil.  6  ; 
consp.  pulv.  lycop. ;  one  pill  to  be  taken  every 
night.  (5)  Magendie’s  calming  drops,  against 
sleeplessness,  pain,  and  spasms.  R  Morph,  acet. 
gr.  vj.;  aq.  destill.,  3  i j  - ;  acid,  acet.,  gutt,,  ij.  • 
spir.  vin.  alcohol.,  gutt.  xxi.  M.;  five  to  ten  drops 
pro  dosi ;  thirty-six  drops  contain  gr.  j.  of  acetate 
of  morphia.  (6)  Hildenbrand,  in  uterine  cancer. 
R  Morph,  acet.,  gr.  iv.;  ung.  liydrarg.  ciner., 
ung.  simp.,  aa  3  ij.  M. ;  ft.  ung. ;  to  rub  apiece, 
as  large  as  a  pea,  twice  a-day  into  the  pudenda. 
(7)  The  following,  very  successfully  used  by 
Meyer,  against  hooping-cough R  Morph,  acet., 
gr.  J;  sacch.,  gr.  ij.;  terant.  invicem.  dent.  tal. 
dos.  6 ;  to  rub  one  powder,  every  evening,  into 
the  excoriated  pit  of  the  stomach.  (8)  Ammon, 
against  rheumatic  ophthalmia  and  incipient  ca¬ 
taract.  R  Morph,  acet.,  gr.  vi. ;  sacch.  alb.,  gss. 
M. ;  ft.  p.;  to  rub  a  little  every  four  hours, 
moistened  with  the  saliva,  over  the  eye-brows. 
(9)  Radius  against  arthritic  and  rheumatic  oph¬ 
thalmia.  R  Morph.  acet.,  gr.  vj.;  solv.  in  ol. 
amygd.  dulc.,  j. ;  to  rub  a  drop  twice  a-day  into 
the  eye-brows.  (10)  Thomson  against  phthisis 
laryngea.  R  Acetal,  morph.,  gr.  h;  to  apply 
endermically,  morning  and  evening,  between  the 
shoulder-blades. 

Capita  Papaveris  (Poppy-heads).— Mohnkbpfe 
in  German  ;  totes  de  pavot  in  French.  Physio¬ 
graphy — Mother  plant  :  papaver  somniferum. 
Sexual  system  :  Polyandria  Monogynia.  Natural 
order :  Papaveracem.  Native  country  :  the  East. 
Phytography  :  see  “  opium.”  Officinal:  the  un¬ 
ripe  dried  seed-capsules.  Constituents :  according 
to  Winckler,  a  very  small  quantity  of  morphia 
(three  pounds  of  poppy-lieads  yielded  only  half  a 
grain  of  morphia,  according  to  him) ;  but,  in  the 
perfectly  ripe  poppy-heads,  lie  found  paramor- 
phine  and  narcotine ;  he  obtained  from  the  spi¬ 
rituous  extract  of  the  seed-capsules :  morphia, 
narcotine,  and  narceine. 

Mode  of  Operation. — Stupefying,  depressing  the 
brain  and  sensorial  organs,  like  opium,  but  in  a 
weaker  degree. 

I  lms,  Wendt,  Kopp,  and  others,  mention  several 
cases  of  poisoning  .by  a  strong  decoction  of  pop¬ 


pies.  Kurtz  witnessed  a  case  of  poisoning  from 
eating  grey  poppy  seeds,  and  recently  Pupke,  from 
eating  unripe  poppy  heads. 

Forms  of  Diseases,  Dose,  (ic. — Poppy  heads  are 
used  as  a  remedy  against  slight  nervous  irritation, 
pains,  and  spasms,  particularly  of  children ;  care, 
however,  is  always  necessary :  they  are  adminis¬ 
tered  internally,  in  the  form  of  decoction  (3  ii  to 
3  iv.  of  water  or  milk)  ;  externally,  as  anodyne, 
calming  fomentations,  and  injections. 

Preparations ;  Syrupus  Capitum  Papaveris  s. 
Diacodion  (syrup,  papav.  albi.)  ;  capit.  papav., 
siliq.  dulc.  (aa  %  iii.)  rad.  liquirit.,  sacchar. 
albiss ;  used  as  a  calming,  relaxing  remedy. 
Winckler  recommended  a  spirituous  extract,  pre¬ 
pared  by  him  from  the  capsules  of  the  poppy ;  and 
Graaf  ranks  it  with  opium,  to  which  it  seems  so 
far  preferable  (according  to  his  account),  that  it  is 
less  liable  to  cause  constipation  ;  it  must,  however, 
be  used  in  larger  doses.  Flores  papaveris  rhoea- 
dos,  petals  of  the  red  poppy,  corn  rose  (klatsch 
rose,  in  German  ;  coquelicot,  in  French).  Mother 
plant :  papaver.  rhoeas.  L.  annual.  Sexual  system  : 
polyandria  monogynia.  Natural  order :  papaver- 
acere.  Native  country :  Germany ;  found  among  the 
corn,  and  is  also  cultivated  in  gardens.  Officinal : 
the  petals  dark  red,  with  black  points,  roundish, 
as  large  as  the  thumb,  narrowing  towards  the  base, 
of  a  stupefying  opium-like  smell,  and  nauseous 
bitter  taste.  Chemical  analysis  has  not  yet  dis¬ 
covered  in  it  any  narcotic  principle.  By  means  of 
the  late  ingenious  experiments,  made  by  Lafargue 
with  extract  of  corn  rose  (based  on  inoculation, 
as  a  re-agent  upon  morphia),  extremely  little  mor¬ 
phia  is  shown  to  be  contained  in  it.  Forms  of 
diseases,  dose,  &jC :  The  corn  rose  is  used  internally 
as  a  calming  remedy,  in  the  form  of  infusion,  but 
very  seldom.  Preparation:  Syrup,  rheeados  (syrup, 
papav.  rubri.)  syrup  of  poppy  rose,  prepared  from 
a  warm  infusion  of  flores  rhoeados  and  sugar. 
Forms  also  a  constituent  of  the  species  ad  infusum 
pectorale. 

Semina  Lycopodii :  The  dust  of  club-moss 
(Biirlappsamen,  in  German,  mousse  de  bois,  or 
pied  de  loup,  in  French).  Mother  plant-.  Lyco¬ 
podium  clavatum  ;  perennial  fern.  Sexual  system  : 
cryptogamia  Alices.  Natural  order  :  Musci,  Juss., 
lycopodiaceie,  Decand.  Blooming  season :  June  and 
August.  Maturity  of  the  seed :  August  and  Sep¬ 
tember.  Native  country  :  Germany,  particularly  in 
woody,  mountainous,  and  marshy  districts.  The 
officinal  seeds  (or  pollen)  are  of  a  roundish  form, 
yellowish,  very  light,  greasy  and  sticky  to  the 
touch,  not  miscible  with  water,  upon  which  they 
float ;  light  with  a  flash ;  inodorous  and  tasteless  ; 
forming  oxalic  acid  if  heated  with  potash.  Consti¬ 
tuents,  according  to  Bucholz  :  pollenin  (a  yellow, 
inodorous,  and  tasteless  powder),  fatty  oil,  sugar, 
mucous  extractive  substance.  Forms  of  diseases  : 
The  club-moss  lias  recently  been  rescued  from 
oblivion,  and  successfully  employed  against  dysuria, 
ischuria,  and  spasms  of  the  bladder,  particularly 
of  teething  children.  (Hufeland,  &c.)  Rodewald 
witnessed  excellent  effects  from  its  use,  against 
urinary  retention  in  every  degree,  either  subsequent 
to  the  gathering  of  matter  or  gravel,  or  weakness 
of  the  muscular  fibres  or  interior  membrane  of  the 
bladder.  According  to  . I ahn’s  numerous  experi¬ 
ments,  club-moss  displays  a  most  decisive  effect, 
as  an  anodyne,  antispamodic,  and  relaxing  remedy, 
against  irregularities  of  the  urinary  organs  in 
children,  and  likewise  against  similar  painful  and 
spasmodic  affections  of  the  respiratory  organs,  as 
hooping-cough  and  asthma.  He  used  it  very  often 
against  colic  in  children,  with  the  greatest  success 
(the  disease  appears  in  paroxysms ;  the  child, 
apparently  in  perfect  health,  all  at  once  crying  out, 
whimpering,  refusing  the  breast,  draws  the  feet 
towards  the  abdomen,  becomes  pale  and  cold,  and 
discharges  green  excrements  mixed  with  mucus, 
which  often  excoriate  the  anus,  after  which  inter¬ 
mission  ensues).  He  also  used  it  with  favourable 
results,  in  certain  spasmodic  diseases  of  the  respi¬ 
ratory  organs  (the  child  gasps,  rattles,  and  coughs 
in  paroxysms,  without  any  febrile  symptoms  ;  ap¬ 
pearance  pale  and  cold),  when  remedies,  which 
strongly  excite  the  thoracic  nerves,  are  generally 
used  ;  as  oxytnel  of  squill,  syrup  of  senega,  and 
ammoniac,  with  sulphur  auratum,  succinate  of 
ammonia,  &c.  This  remedy,  in  serious  cases 
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might  not  be  found  sufficiently  powerful,  and 
stronger  remedies  must  then  be  substituted  for  it. 
It  is  used  externally,  in  the  form  of  strewingpowder, 
as  one  of  the  most  excellent  remedies  against  ex¬ 
coriations  of  children  ;  even  when  ulceration  has 
taken  place,  it  renders  excellent  service,  combined 
with  oxide  of  zine,  as  an  ointment.  Dose  and 
form  :  The  dust  of  club-moss  is  ordered  in  the  dose 
of  one  scruple  to  one  drachm,  as  an  electuary, 
linctus,  and  mixture  ;  externally,  as  powder  and 
ointment.  Formulary — (1)  Hufeland  against  dy- 
suria  of  children.  R  Sem.  lycopod.  pulv., 

3  ij.j  syr.  alth.,  §  jss ;  aq.  fcenicul.,  §  ii. ;  M. 
every  two  hours,  two  teaspoonfuls.  (2)  Hufeland 
against  dysuria,  strangury,  and  ischuria  of  adults. 
R  Sem.  lycopod.  pulv.,  §  ss. ;  pulv.  prunor.,  §  iij .  ; 
M.  ft.  electuar.  every  two  hours,  one  tablespoonful. 
(3)  Against  excoriation  of  children.  R  Sem. 
lycopod.,  §  ij.  f.  p. ;  to  strew  upon  the  affected 
place.  (4)  Kosenstein  against  excoriations  of  young 
children,  with  ulceration.  R  Sem.  lycopod.  pulv., 
zinc,  oxyd.,  aa  3  j- 5  adip.  suil.  §  ss.  M.  ft. 
unguent. 

Herba  Lactucce  virosee  et  Lactucarium  (Strong- 
scented  Wild  Lettuce )  .  —  Giftlattig  in  German  ; 
lactuc  vireuse  in  French.  Physiography  and 
Constituents — Mother  plant:  lactuca  virosa,  L., 
annual.  Sexual  system :  syngenesia,  polygamia 
sequalis.  Natural  order:  synanthere®,  Richter; 
cichorace®,  Juss.  Blooming  season:  July  and 
August.  Native  country :  south  of  Europe,  in 
hedges,  borders  of  roads,  and  walls  ;  cultivated  in 
gardens.  Phytography — Stalk  :  greenish-grey, 

erect,  measuring  from  two  to  four  feet,  cylindrical, 
thorny  below,  ramifying  above,  containing  a  white 
milky  juice.  Leaves :  mostly  horizontal,  nearly 
surrounding  the  stalk,  sessile ;  the  lower  oblong, 
lancet-shaped,  sinuous,  arrow-like,  with  fine  and 
sharp  dentations,  beset  with  sharp  thorns  at  the 
prominent  middle-rib,  below;  the  upper,  arrow- 
shaped,  undivided.  Blossom-heads  :  tongue¬ 
shaped,  yellow,  provided  with  small  heart-shaped 
bracteae,  in  knotty  panicles,  hermaphroditical. 
Blossom-cover :  cylindrical,  formed  of  scales, 
covering  each  other  like  tiles.  Corolla :  tongue¬ 
shaped,  with  indentations,  yellow.  Fruit:  an 
oblong-oval,  flattened  and  brown,  provided  with 
a  bristly  seed-crown.  Physical  Properties — 
Smell :  strong,  nauseous,  stupifying.  Taste  : 
nauseous,  bitter.  All  parts  of  the  plant  contain  a 
viscous,  whitish,  stupifying,  bitter,  and  hot  milky 
juice,  which  is  called  lactucarium  (lettuce  opium, 
according  to  Duncan;  thridace,  from 
lettuce,  according  to  Franyois),  when  dried,  and 
which  possesses  the  colour,  smell,  and  taste  of 
opium.  It  is  a  gum-resiu,  which  is  found  in  small, 
roundish,  friable  pieces,  easily  pulverisable,  of  a 
reddish-yellow,  brown  colour,  white  within,  waxy- 
soft,  from  the  size  of  a  bean  to  that  of  a  hazel¬ 
nut,  of  shell-like,  slightly  glossy,  surface  on 
breaking.  When  rubbed,  they  display  a  pene¬ 
trating  opium-like  smell,  and  a  very  stupifying 
taste;  partly  soluble  in  water  and  alcohol.  The 
powder  is  of  a  reddish-yellow  colour.  According 
to  Duncan,  Franyois,  &c.,  it  is  developed  in  the 
blossoms  with  the  greatest  abundance,  and,  there¬ 
fore,  the  blooming  season  is  considered  as  the 
most  proper  period  for  gathering  it.  According 
to  Van  Mons,  it  is  most  abundantly  contained  in 
the  leaves  of  the  root,  and  is  of  the  best  quality  in 
Belgian  lettuce.  It  is  obtained  in  the  same  manner 
in  which  opium  is  collected  from  the  poppy. 
There  are  three  sorts,  according  to  Rothamel — 
(a),  that  obtained  by  incisions  into  the  stalk 
during  the  blooming  season,  and  subsequently 
drying  the  milky  juice  (lactucarium  verum  s. 
purum),  the  best  sort;  (b),  that  prepared  by 
squeezing  the  shells,  (parings  ?)  and  evaporating 
in  a  water-bath  (the  so-called  Parisian  lactuca¬ 
rium,  thridace)  ;  and(c)  that  obtained  by  cutting, 
pounding,  or  squeezing  the  whole  stalks,  and  by 
subsequent  gentle  evaporation  in  the  water -bath 
(extractum  lactuc®  sativ®).  Lactuca  scariola 
(wild  lettuce)  is  a  species,  which  may  readily  be 
mistaken  for  the  opium -scented  lettuce.  Its  leaves 
are  saw-shaped,  sinuous,  semi-pennated,  and 
always  turned  in  such  a  manner,  that  the  sur¬ 
faces  of  the  leaves  maintain  a  vertical  position 
(Kunth).  Lactuca  sativa  (common  lettuce)  is 
distinguished  by  the  lower  leaves  being  more  or 


less  divided,  and  by  the  upper  being  heart-shaped, 
and  surrounding  the  stalk;  also  by  their  being 
all  smooth,  blossom-stalks  panicled,  and  provided 
with  small  bracte®.  The  remedy  was  introduced 
into  practice  by  Collin.  Constituents  of  lactuca¬ 
rium,  according  to  Walz — 1,  Lactucine  (Lattig- 
stoff),  a  granular,  yellowish  powder  (forming  small 
crystals  by  slow  evaporation  of  the  ethereal  solu¬ 
tion),  inodorous,  of  a  strongly  bitter  taste,  slightly 
soluble  in  water  (sixty  or  eighty  parts),  easily 
soluble  in  alcohol,  less  soluble  in  ether,  the  solu¬ 
tion  displaying  neither  acid  nor  alkaline  reaction ; 
2,  lettuce  fat;  lettuce  acid,  lactucic  acid,  per¬ 
fectly  identical,  as  regards  its  composition,  with 
oxalic  acid  ;  4,  a  brown,  basic  substance,  resin 
(yellowish-red,  or  greenish  yellow,  with  a  rough 
taste),  ethereal  oil,  gum,  pectine,  albumen,  citric, 
malic,  and  nitric  acids,  potash,  lime,  and  magnesia. 

Mode  of  Operation. — The  opium-scented  lettuce 
operates  analogously  to  opium,  as  a  sedative  on 
the  brain  and  nervous  system,  being  anodyne  and 
antispasmodic,  without,  however,  irritating  the 
vascular  system  so  much  as  poppy  juice  ;  causing 
no  orgasm,  nor  excitement;  on  the  contrary,  it 
slackens  the  spasmodically-increased  pulse,  and 
thus  shows  some  analogy  to  henbane.  Nor  does 
it  paralyse  the  abdominal  muscular  fibres  like 
opium,  and  is  therefore  not  constipating,  and  is 
peculiarly  proper  for  the  treatment  of  diseases 
of  children.  If  administered  in  too  strong  doses, 
somnolency,  vertigo,  &c.,  are  the  consequences. 
By  means  of  its  acrid  principle,  the  lettuce,  in  too 
large  a  quantity,  irritates  the  mucous  membrane 
of  the  digestive  canal,  causing  sickness,  dyspepsia, 
pains  of  the  stomach,  &c.  It  also  increases  the 
functions  of  the  urinary  organs,  the  skin,  and  the 
mucous  membrane  of  the  respiratory  organs, 
particularly  in  such  cases  where  the  functions  of 
these  organs  are  impeded  by  spasmodic  or  inflam¬ 
matory  states  of  the  vascular  system.  Particular 
relation  :  to  the  organs  of  the  chest. 

Forms  of  diseases  in  which  administered.  1. 
Spasmodic  diseases  of  the  lungs  and  heart  (a), 
spasmodic  asthma  (Wolf,  with  camphor,  guaiacum, 
oil  of  sassafras,  &c.,  made  into  pills).  Ettmuller 
also  employed  the  extract  ot  lettuce  successfully 
in  asthma;  he  found  its  combination  with  digitalis 
particularly  useful  in  such  cases  in  which  the 
pulse  was  small,  spasmodically  contracted,  and 
accelerated  ;  (b),  spasmodic  cough  in  pulmonary 
phthisis;  (c),  in  hooping  cough;  the  opium- 
scented  lettuce  may  be  administered  much  more 
boldly  than  opium  and  belladonna,  agreeing 
even  with  the  febrile  state  of  the  vascular  system. 
(Haug  found  the  combination  with  small  doses  of 
ipecacuanha  and  calomel  very  useful ;  Meyer 
that  with  oxide  of  zinc),  (d),  Nervous  palpitation 
of  the  heart  with  great  internal  anguish.  2. 
Hydrothorax ;  here  lettuce  increases  the  diuietic 
power  of  foxglove,  and  diminishes  its  injurious 
effects  upon  the  digestive  organs ;  in  case  of 
constipation,  jalap  and  calomel  ought  to  be  previ- 
ously  given.  According  to  tlic  observations  01 
Brosius,  the  combination  recommended  by  loel, 
(with  foxglove),  had,  in  twelve  cases  of  hjdiotho- 
rax,  twice  effected  a  radical  cure,  and  eight  times 
caused  great  alleviation  of  all  symptoms.  P>  epa- 
rations :  Extractum  lactuc®  viros®  (consistence 
of  pills)  ;  solution  of  a  greenish  colour,  smell 
nauseous,  taste  bitter  and  hot. 

Lactucarium. —  Mode  of  Operation.  Lactuca¬ 
rium  operates  analogously  to  opium;  depresses  the 
morbidly  heightened  sensibility,  manifesting  itself 
by  pain,  spasm,  sleeplessness,  nervous  excitation, 
&c. ;  but  possesses  this  material  advantage  over 
opium  :  that — 1,  it  does  not  excite  the  vascular 
fuuction ;  on  the  contrary,  it  rather  appeases  it, 
and  thus  operates  as  a  narcotico-antiplilogistic ; 
2,  that  it  does  not  cause  such  strong  stupefaction 
of  the  brain,  but  rather  a  quiet  and  relieving 
sleep.  The  experiments  of  Rothamel  show  that, 
in  the  dose  of  half  a  grain  to  a  grain,  it  produces 
no  effect  whatever ;  in  from  three  to  five  grains,  a 
peculiar  feeling  of  ease  is  induced  in  the  whole 
body  (without  action  on  the  pulse,  and  without 
narcosis)  ;  from  six  to  eight  grains  caused  dilata¬ 
tion  of  the  pupil ;  the  same  dose,  taken  at  night, 
produced  a  quiet  and  refreshing  sleep ;  but  if 
taken  daily,  at  intervals  of  from  three  to  four 
>  hours,  the  pulse  was  depressed  from  73  to  60  pul¬ 


sations  per  minute  ;  after  administering  ten  to  fif¬ 
teen  grains,  sickness  ensued,  with  oppression  of 
the  stomach,  difficulty  of  breathing,  and  a  feeling 
of  cold  in  the  chest,  retarded  pulse,  vertigo,  great 
dejection  and  fatigue,  strong  dilatation  of  the 
pupil,  and  pains  in  the  shoulders  and  lower  ex¬ 
tremities.  According  to  Hiiter,  it  soothes  pains 
more  securely  than  any  other  narcotic,  and  is  the 
most  certain  in  effecting  a  quiet  sleep. 

Forms  of  Diseases  in  which  given. — Lactucarium 
is  to  be  employed  in  inflammatory  diseases,  after 
general  and  local  bleeding,  when  great  sensibility 
exists,  with  retarded  crises,  restlessness,  spasmodic 
pulse,  &c. ;  therefore,  in  rheumatico-catarrhal 
fevers,  in  irritable  nervous  fevers,  in  scrofulous 
ophthalmia,  spasmodic  h®morrhages  (particularly 
of  the  respiratory  organs),  rheumatico-catarrhal 
dysenteries  (with  small  doses  of  ipecacuanha),  in 
spasmodic  cough  and  oppression  of  the  chest,  oc¬ 
curring  during  pulmonary  phthisis,  in  hysteria  and 
eclampsia,  the  convulsions  ot  children  (particularly 
during  the  teething  period),  and  in  uterine  spasms, 
spasmodic  vomiting,  cardialgia  and  enteralgia, 
ischuria,  &c.  Angelo  praises  lactucarium  particu¬ 
larly  against  nightly  pollutions ;  Otto,  against  pain¬ 
ful  erections ;  and  Sachs  in  cliordee.  It  serves  as 
a  sedative  in  confirmed  sleeplessness  (from  five  to 
eight  grains  before  going  to  bed).  Dose  and  Form. 
Internally:  The  extract,  from  two  to  ten  grains, 
several  times  daily,  in  the  form  of  powder,  pills, 
mixtures,  or  solutions  (about  one  scruple  in  half  a 
an  ounce  of  aq.  lauroc. ;  twenty  drops  three  times 
a-day ) .  Lactucarium  (beginning  from  half  a  grain 
and  gradually  rising  to  ten  grains ;  according  to 
Vering,  in  the  dose  of  five  to  ten  grains),  in  powders, 
pills,  solutions  (R  Lactucarium,  9j ;  acid,  borac., 
3  j ;  solv.  in  aq.  destil.,  1  vj ;  syr.  pap.  alb.,  §  ss. 
M.  ft.  mist. ;  a  dessert-spoonful  every  hour  ;  Roth¬ 
amel,  in  h®moptysis  spastica),  and  in  emulsions. 
Externally :  For  fomentations  (against  Menor¬ 
rhagia,  particularly  of  the  eyelids,  scrofulous  ulcers, 
Kuter),  and  in  the  form  of  plaister  (rarely  used). 
Combinations :  The  extract  of  lettuce  is  given 
with  foxglove  and  squills,  in  hydrothorax;  with 
laurel  water  in  spasmodic  asthma,  hooping-cough, 
and  nervous  palpitation  of  the  heart.  Lactucarium, 
with  foxglove,  ipecacuanha,  extr.  con.  macul.,  in 
pulmonary  phthisis  (Rothamel);  if  inflammation 
be  still  considerable,  it  may  bo  dissolved  in  liq. 
pot.  acct.  (Rothamel).  Formulary.  1.  Toel  and 
Hufeland,  against  liydrothorax  and  dropsy  of  the 
pericardium.  R.  Extr.  lactuc.  viros.,  gr.  ij  to  iv; 
herb,  digital,  gr.  ss;  sacch.  alb.,  9ss.  M.  ft.  p.  d. 
tal.  dos.  12  ;  one  powder  to  be  taken  every  two  or 
three  hours.  2.  Gumprecht  againsthooping-cough. 
R  Extr.  lactuc.  viros.,  gr.  iv ;  sacch.  lact.,  9iv. 
hi.  ft.  p. ;  divide  in  part.  ®q.  eight ;  one  every 
two  hours.  3.  Kopp  against  the  same  complaint. 
R  Ext.  lactuc.  vir.,  9ij ;  assafeet.  dep.  3iij.  M.  ft. 
pil.  eighty;  consp.  pulv.  cass.  cin.;  two  or  three 
pills  every  two  hours.  4.  T.  R.  Schmidt,  against 
hydrothorax.  R  Ext.  lactuc.  vir.  9ij;  solv.  in 
tr.  digital.,  §  ss ;  add.  tr.  scill. ,  3  ij  j  aq.  cinnamom. 
vin.  ?jss  M. ;  thirty  to  fifty  drops  every  two  hours. 
5.  Against  spasmodic  asthma,  nervous  palpitation, 
and  spasmodic  affections  of  the  heart.  R  Extr. 
lactuc.  vir.,  £)ss  to  9j ;  solv.  in  aq.  lauroc.,  3SS* 
M.  ;  twenty  to  thirty  drops  three  or  four  times  a- 
day.  6.  Rothamel,  against  gastric  fevers, .  after 
antiphlogistics,  when  heightened  abdominal  inita- 
bilityis  still  remaining.  R  Lactuc.  scar.  gr.  j  to  ij; 
rad.  ipecac.,  gr.  one-sixth ;  magnes.  carb.,  gr.  lij  , 
sacch.  alb.,  gr.  xii.  M.  ft.  pulv.  dent.  tal.  dos. 
four;  sumat.  un.  tertia  q.  bora.  7.  Michelson 
against  chordce  (considered  as  a  specific).  R 
Lactucar .  gr.  iij ;  hydr.  mur.  mit.,  gr.  j ;  magnes. 
carb.,  7)ss  ;  elffio-sacch.  menth.  pip.,  gr.  xii. 
M.  ft.  pulv.  dent.  tal.  dos.  ten;  one  powder  four 
times  a-day ;  at  the  same  time  externally.  R  01. 
hyoscyami  coct.,  ol.  camphor,  aa  3ij ;  M. ;  to  rub 
twice  a-day  into  the  perin®um.  8.  Guibert  against 
ascites.  R  Lactucar.  pulv.,  3 j ;  rad.  scil.  pulv., ^ 
herb,  digit,  pulv.,  pot.  uitr.  depur.,  aa  3  ij  5  oxytn 
scill.,  q.  s.  ut  ft.  pil.  72;  consp.  pulv.  rad.  ind' 
flor. ;  two  pills  to  be  taken  twice  a-day,  and  to 
rise  gradually  to  twelve  pills ;  at  the^same  time 
externally.  R  Tr.  scill.,  tr.  digit.,  aa  $  ss  ;  linim. 
ammon.  camphor.,  5  ss.  M. ;  to  rub  into  the 
abdomen.  9.  Hildenbrand  against  spasmodic 
cough,  sleeplessness,  and  hysterical  complaints. 
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E  Lactucar.,  £)ss.  Mucil.  gum  mim.  q.  s.  ad  su- 
bactionem;  perfecte  unitis  admisce.  aq.  font.  ^  vi ; 
syr.  rub.  id.,  §  ss.  M.  ;  to  be  well  shaken"  and 
two  tablespoonfuls  to  be  taken  every  two  hours. 
10.  Rothamel,  against  painful  symptomatic  diar- 
rhceas  and  spasmodic  vomiting.  R  Sem.  lactuc. 
sativ.,  ^j;  fei'v.  c.  aq.  font.,  3  iv.  Ft.  emuls.  in 
qua  solve  lactucar.  gr.  viij ;  adde  syr.  menth. 
crisp.,  3  iij-  M. ;  a  spoonful  every  three  hours. 

Crocus,  saffron  ( Safran  in  German  ;  safran  in 
French.  Physiography  and  constituents.  Mother- 
plant  :  crocus  sativa  L. ;  perrennial ;  bulbous 
plant.  Sexual  system :  triandria  monogynia.  Na¬ 
tural  order :  irideac.  Blooming  season :  Septem¬ 
ber  and  October.  Native  country :  Originally  the 
East;  cultivated  in  the  south  of  Europe.  Pkyto- 
graphy :  Root  globular,  of  long  fibres;  bulbs  of 
the  size  of  nuts ;  stalk  wanting.  Leaves :  Dark- 
green,  standing  on  the  root,  appearing  later  than 
the  blossoms,  in  the  shape  of  small  lines,  sur¬ 
rounded  at  the  base  with  several  white  membra¬ 
nous  sheaths.  Blossotns  :  Pale  violet,  with  dark- 
ribbed  stripes ;  blossom  cover  of  the  shape  of  the 
corrolla-leaves ;  in  the  form  of  long  tubes  with 
borders,  having  six  bell-shaped  divisions.  Stamina: 
three,  rather  short-haired ;  another  arrow-shaped, 
iixed  to  the  blossom-tubes.  Stigmata  :  three  • 
sun ounded  like  tubes,  with  three  indentations  at 
the  terminal  border ;  indentations  yellow,  almost 
turning  into  scarlet  towards  the  extremity ;  germs 
(directed  downwards?)  terminating  in  a  long 
style.  Fruit :  A  capsule  of  three  lobes,  and  con¬ 
taining  many  seeds.  For  medical  use  :  The  stig¬ 
mata  are  employed  with  a  part  of  the  style;  the 
saffron  ot  commerce  consists  of  threads  wound 
around  each  other,  of  about  an  inch  long,  broader 
at  the  top  ;  these  threads  turn  at  the  enlarged  and 
obtuse  end  from  dark-red  into  scarlet,  and  at  the 
thinner  end  they  display  a  clearer  colour,  running 
into  a  whitish  yellow.  Physical  properties  :  Smell 
rather  stupefying,  strongly  aromatic.  Taste  aro¬ 
matically  sweet;  during  mastication,  the  saliva 
assumes  a  saffron-yellow  colour;  even  small  quan¬ 
tities  ot  saffron  communicate  a  gold-yellow  colour 

uVVatC«'  and  alcoho1 5  pulverised  with  difficulty. 
Ihe  saffion  is  not  unfrequently  mixed  with  the 
funnel-shaped,  sma  1  blossoms  ofsaffiow(carthamus 
tmctonus),  marigold  (calendula  officinalis),  with 
the  flowers  of  pomegranates  (punica  gr  ana  turn), 
also  adulterated  with  fibres  of  boiled  and  fumi¬ 
gated  beet  coloured  by  tincture  of  saffron.  This 
may  be  discovered  by  softening  the  suspected 
oaffion  m  water,  and  then  examining  the  mass 

w  llUim  e  f  the,  divided  saffron-stigmata 

will  immediately  show  the  deception.  The  best 

species  is  the  oriental  (Egyptian)  ;  next  to  it,  that 

the  l^^a%(^ltrian)>  and  Fre«ch,  then 
tne  Italian,  the  English,  and,  last,  the  Spanish 

al™  usp/CCl  tm?  tC\Goebe1’  a  Persian  saffron  is 
also  used,  which  is  abundantly  obtained  in  the 

0f+BaJu  and  Shirvan.  Constituents: 

Volafit  n-1  \°  Poud  on>  Vogel,  and  others, -1, 
on  w  i  Pv  (saffrcm  oil),  white,  concrete,  floating 

bottom  ’o  p  1  hfld  0li>  yell°w,  sinking  to  the 
5  ‘  '  Pr°Sr0lte>  saffron  substance,  and 

saffion  yellow  (100  parts  yielded  6'5),  dark  yellow 
combined  with  an  etherial  oil,  of  honey -like  smell’ 

soluble1  ?ngentt  ?afl/0n;hke  taste  ;  with  difficulty 
soiubie  n  water  (with  saffron-yellow  colour) 

easily  soluble  in  alcohol  (with  gold-yellow  co 

louj )’  f d  ur  volatile  and  fatty  offs  deli- 

aedTv  •the  air;  destr°yed  by  sunlight 
;‘fr,.n  y  chlon.llc>  comprises  the  efficacy  of  the 
saffron;  according  to  Henry,  composed  of  the 

tweXulrt  attor  PartS)  and  a  volatile  oil 

effieaevPis  to  be  Jp  at]er’  most  of  its  medical 
W  }  attributed,  according  to  him.  3. 

to  aS5  f’  ?um>  and  albumine.  According 
off  fouJfrts  wyS1S’  Saffr°n  consists  of  etherial 
substance  two 

fifty- two  parts, Pverretabl(  fih°4  ?ai?’  polychroYte 
Mode  of  (  aeration  S  ni?.etfn  P^S. 

enlivens,  (iccoriSfrto 

8i<ldi„ess  somnolence,  ^ 
nomena  (the  latter  is,  however,  deffied  by  Akx 
ander  and  Orfila,  for  even  four  scruples  did  no 
produce  any  particular  effect  in  an  experiment 


which  the  former  performed  on  himself;  whilst, 
according  to  Orfila’s  experiments  on  animals,  the 
largest  doses  did  not  produce  any  symptoms  of 
poisoning).  However  that  may  he,  experience 
has  confirmed  the  fact,  that  saffron  is  an  excellent 
stimulant  and  antispasmodic  for  the  infantile 
organism  ;  on  account  of  its  less  heating  and  con¬ 
stipating  property,  it  is,  therefore,  without  hesi¬ 
tation,  to  be  preferred  to  opium.  Saffron  exhibits  a 
specific  relation  to  the  female  sexual  organs,  by 
exciting  a  congestive  state  in  the  uterine  system  ; 
and,  by  dissolving  and  liquefying  the  obstructions 
of  the  portal  system,  it  thus  promotes  the  cata¬ 
menia,  and  is  well  known  as  an  excellent  emmena- 
gogue.  It  also  increases  the  functions  of  the 
respiratory  mucous  membrane,  particularly  when 
disturbed  by  spasmodic  irritation.  Particular 
relation:  to  the  female  sexual  organs.  Contra¬ 
indications:  plethora,  active  haemorrhages,  inflam¬ 
matory  diathesis,  period  of  menstruation,  ple¬ 
thoric  individuals.  Forms  of  diseases :  in  which 
is  given :  1,  irritable  nervous  fevers,  with  great 
excitement,  sleeplessness,  &c.  ;  2,  painful  and 
spasmodic  complaints  of  the  respiratory  and 
digestive  organs,  particularly  in  spasmodic  cough, 
hooping-cough,  spasmodic  colic,  &c.  Jahn  justly 
says:  as  opium,  in  the  spasmodic  complaints  of 
adults,  so  is  saffron  in  the  spasmodic  complaints  of 
children,  the  sacra  anchora  ;  and  it  is  indicated, 
whenever  pui’C  spasms  exist.  Jahn  never  expe¬ 
rienced  unpleasant  results  from  its  use.  Wisgrill 
employed  saffron  in  cholera  with  more  favourable 
results  than  opium.  3.  Vegetative  diseases,  par¬ 
ticularly  obstructions  in  the  hepatic  and  portal 
systems  (jaundice  and  dropsy) ;  melsena,  hypo¬ 
chondriasis,  and  hysteria.  4.  Suppression  of 
catamenia,  particularly  when  based  on  uterine 
weakness,  with  spasmodic  phenomena  (it  is  a  chief 
remedy,  with  borax,  flowers  of  sulphur,  aloes) ; 
particularly  indicated  in  individuals  with  lax 
fibres,  leucophlegmatic  disposition.  5.  Exter¬ 
nally  :  as  an  emollient,  anodyne  remedy,  against 
inflammation  of  breasts  and  testicles ;  indurations, 
furuncles,  paronychia,  &c.  In  diseases  of  the 
eyes :  against  spasms  of  the  eyelids,  catarrhal 
ophthalmia,  hordeolum,  and  tylosis. 

(To  be  continued.) 
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Beomine  and  Iodine  :  their  Hydracids. — 
M.  Rammelsberg  (Poggendorff’s  Annalen,  vol. 
xlv.,  p.  253)  has  indicated  a  new  method  for  pre¬ 
paring  hydrobromic  acid,  and  which  he  considers 
to  be  the  best.  It  consists  in  sprinkling  the 
bromine  with  water,  and  passing  a  current  of  sul¬ 
phuretted  hydrogen  through  it,  until  the  liquid 
possesses  its  odour,  expelling  the  excess  by  a 
gentle  heat,  filtering  to  remove  the  precipitated 
sulphur,  and  submitting  the  liquid  to  destination, 
to  separate  the  sulphuric  acid  which  is  formed 
during  the  reaction,  and  of  which  he  has  obtained 
1U  parts  from  ]  (JO  parts  of  hydrobromic  acid. 
M.  Millon  (Journal  de  Pharmacie  ct  de  Chemie, 
vol.  i.,  p.  299)  has  proposed  another  plan  of  pre¬ 
paring  hydriodic  acid,  which  is,  in  reality,  only 
an  improvement  of  the  ordinary  one,  but  which 
may  be  adopted  advantageously  in  both  cases.  It 
consists  in  mixing  the  iodine  with  powdered  moist 
glass  and  phosphorus  cut  into  small  pieces,  thus 
producing  phosphoric  acid  and  hydriodic  acid  at 
the  expense  of  the  water.  M.  Millon  employs 
the  bromuret  or  ioduret  of  potassium  in  lieu  of 
pounded  glass,  and  thus  obtains  a  larger  quantity 
of  the  hydracid;  because  the  salt  which  is  em¬ 
ployed  is  decomposed  by  the  phosphoric  acid, 
which  converts  it  into  phosphate  of  potash.  The 
proportions  which  react  are  two  atoms  of  the 
salt  of  potash,  five  equivalents  of  the  halogen 
body,  one  equivalent  of  phosphorus,  and  seven 
atoms  of  water.  In  order  to  obtain  hydrobromic 
acid,  M.  Millon  employs  fifteen  grammes  of  the 
bromuret  of  potassium,  and  a  little  water,  to  which 
he  adds  twenty-five  grains  of  bromine  and  two 
grains  of  phosphorus,  cut  into  little  pieces. 
Hydrobromic  acid  is  disengaged  so  rapidly,  that 


the  receiver  must  be  repeatedly  plunged  into  cold 
water,  to  prevent  the  mass  overflowing.  When 
the  disengagement  of  the  gas  begins  to  slacken, 
it  may  be  assisted  by  means  of  a  gentle  heat.  In 
the  preparation  of  hydriodic  acid,  heat  must  be 
applied  moderately  from  the  beginning ;  the  dis¬ 
engagement  of  the  gas  is,  however,  very  uniform. 

Iodine  in  Aqua  Fortis. — M,  Lambert  (Journ 
de  Pharm.  et  de  Chimie,  vol.  i.,  p.  297)  has  ascer¬ 
tained  that  aqua  fortis  constantly  contains  a  small 
quantity  of  iodine,  since  the  saltpetre  of  Chili  has 
been  almost  universally  employed  in  its  prepara¬ 
tion  ;  this  iodine  accompanies  the  native  nitrate 
of  soda  in  the  form  of  an  ioduret  of  sodium.  It  is 
easily  discovered  by  accurately  saturating  the 
aqua  fortis  with  an  alkali,  adding  a  solution  of 
starch,  and  pouring  into  it  sulphuric  acid  by  drops, 
stirring  it  the  while,  until  the  liquid  becomes  of  a 
blue  or  violet  colour.  It  appears  that  the  iodine 
cannot  he  precipitated  from  this  solution  by  the 
nitrate  of  silver,  for  M.  Lambert  precipitated 
the  aqua  fortis  by  this  salt,  decanted  the  clear 
liquid  supernatant  on  the  cliloruret  of  silver, 
mixed  it  with  an  equal  weight  of  concentrated 
sulphuric  acid,  with  the  view  to  concentrate  the 
nitric  acid,  and  obtained,  towards  the  end  of  the 
destination,  violet  vapours  of  iodine,  when  the 
diluted  sulphuric  acid  had  been  again  concentrated 
by  prolonged  ebullition. 

Carbon  :  Carbonic  Sulphide  and  Chlorine. 
— MM.  Wohler  and  Kolbe  (Gcetting.  Galehrte 
Anzeiyen,  1842,  p.  1788)  have  examined  the  in¬ 
fluence  of  chlorine  on  the  carbonic  sulphide. 
When  a  current  of  dry  chlorine  is  passed  into  a 
vessel  containing  dry  carbonic  sulphide,  there  is 
formed  a  gaseous  mixture  of  chlorine  and  carbonic 
sulphide,  which  evaporates.  This  mixture  is 
passed,  without  being  heated,  into  a  porcelain 
tube  containing  pieces  of  porcelain,  which  is 
strongly  heated,  and  the  product  is  collected  in  a 
small  tubulated  receiver  kept  very  cold ;  the 
chlorine  is  divided  between  the  carbon  and  the 
sulphur,  and  we  have  in  the  receiver  only  con¬ 
densed  carbonic  surchloride  and  sulphuric  chlo¬ 
ride.  This  product  presents  a  much  larger  volume 
than  the  carbonic  sulphide  which  has  been  em¬ 
ployed  ;  the  sulphuric  chloride  is  decomposed 
when  in  contact  with  water,  and  there  remains  the 
carbonic  superchloride  with  precipitated  sulphur  ; 
they  are  most  advantageously  separated  by  pour¬ 
ing  on  the  mixture  a  solution  of  the  hydrate  of 
potash  or  the  milk  of  lime,  added  gradually,  in 
order  that  the  mixture  may  not  become  heated, 
leaving  it  to  react  for  some  time,  and  stirring  it 
occasionally.  The  mixture  then  yields,  by  destil- 
lation,  a  pure  carbonic  superchloridc,  which  may 
thus  be  readily  obtained,  and  in  great  abundance, 
so  that  this  method  is  preferable  to  that  of  M. 
Regnault,  which  consists  in  preparing  it  by  chlo¬ 
rine  and  the  formylic  superchloride  (Report,  1840, 
p.  38). 

When,  on  the  contrary,  the  carbonic  sulphide  is 
exposed  for  a  long  time  to  the  action  of  an  atmo¬ 
sphere  of  dry,  gaseous  chlorine,  either  in  the 
dark  or  in  the  light,  the  reaction  is  so  slow,  that 
weeks  pass  away  before  it  is  completed ;  at  tho 
end  of  that  time  the  chlorine  gas  is  absorbed.  It 
is  much  better  to  mix  the  carbonic  sulphide  im¬ 
mediately  with  hydrochloric  acid  and  the  binoxide 
of  manganese,  leave  the  mixture  for  several 
days  to  digest  in  a  flask,  occasionally  shaking  it 
violently,  and  then  subject  it  to  destination. 
When  the  reaction  is  over,  half  the  carbonic  sul¬ 
phide  is  changed  into  carbonic  sesquichloride  and 
sulphuric  chloride  ;  but  the  carbonic  superchloride 
is  combined  chemically  with  the  other  half  of  the 
carbonic  sulphide,  so  that  there  is  a  mixture  of 
this  combination  and  of  the  sulphuric  chloride, 
which  may  be  purified  by  destroying  the  latter 
by  repeated  destination  with  water  and  a  little 
hydrate  of  lime. 

It  is  a  yellowish  liquid,  with  an  odour  which 
irritates  the  eyes  very  much.  The  specific  gravity 
is  1"46,  and  the  boiling  point  about  160°Fahr.  It 
does  not  mix  with  water,  and  acids  do  not 
decompose  it;  nitric  acid,  even,  is  without  action 
caustic  potash  decomposes  it  gradually;  the  car. 
bonic  sulphide  is  decomposed  as  it  would  be  if  i) 
were  alone,  and  there  remains  only  the  car^ 
bonic  superchloridc.  Dry  ammoniacal  gas  cxcr_ 
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cises  a  peculiar  action,  which  will  be  the  subject 
of  subsequent  experiments. 

The  same  body  may  be  prepared  by  simulta¬ 
neously  passing  vapours  of  the  carbonic  super¬ 
chloride  and  sulphuretted  hydrogen  gas,  through 
a  porcelain  tube  heated  to  redness ;  but  whichever 
method  is  followed,  it  is  very  difficult,  not  to  say 
impossible,  to  obtain  it  entirely  free  from  carbonic 
sulphide,  sulphuric  chloride,  or  carbonic  super- 
chloride  ;  for  one  of  these  three  bodies  is  generally 
contained  in  it  in  the  free  state.  It  has,  therefore, 
been  impossible  to  obtain  by  analysis  a  result 
perfectly  coinciding  with  its  theoretical  compo¬ 
sition.  The  analysis  has  given — 

Found.  Atoms.  Calculation. 

Carbon  ....  10-72  2  10-449 

Sulphur  ....  32-16  2  27-981 

Chlorine  ....  56-76  4  6T570 

The  formula  CS2  CCI2, represents  a  combina¬ 
tion  of  one  atom  of  carbonic  sulphide  with  one 
atom  of  carbonic  superchloride,  that  is  to  say,  a 
carbonic  sulphichloride. 

Cyanogen  :  its  Formation  by  means  of 
Carbon  and  Nitrogen. — I  have  had  occasion 
to  cite  the  proofs  of  the  formation  of  cyanogen  by 
carbon,  at  the  expense  of  the  nitrogen  of  the  air, 
in.  the  Report  for  1841,  p.  43,  and  in  the  Report 
for  1842,  p.  28.  I  will  now  add  a  new  proof 
which  has  been  furnished  by  an  iron  furnace,  now 
extinct  at  Magdesprung,  in  which  the  cyanuret  of 
potassium  was  found  mixed  with  carbon.  M. 
Bromeis  (Poggendorff’s  Annalen,  vol.  xlv.,  p.  89) 
has  examined  this  product,  and  has  confirmed  the 
presence  of  cyanogen  in  it.  The  opinion  that  had 
been  formed  as  to  the  immediate  production  of 
cyanogen  by  carbon  and  nitrogen  gas,  as  it  ap¬ 
peared  to  result  from  the  experiments  mentioned 
in  the  preceding  Reports,  has  since  undergone 
considerable  modification.  In  the  preceding 
Report,  p.  48,  I  have  quoted  the  experiments  of 
M.  Langlois,  which  prove  that  carbon  and  am¬ 
monia  give  birth  to  cyanogen  with  the  greatest  faci¬ 
lity,  under  the  influence  of  an  elevated  tempera¬ 
ture.  MM.  Erdmann  and  Marcliand  ( Journ .  fur 
Pract.  Chon.,  vol.  xxvi.,  p.  413)  have  repeated 
the  experiments  of  Mr.  Fownes,  which  consist  in 
passing  dry  nitrogen  gas  over  an  incandescent 
mixture  of  pure  charcoal  and  pure  carbonate  of 
potash,  and  have  raised  the  heat  sufficiently  to 
obtain  a  sublimate  of  the  vapours  of  potassium ; 
but  they  have  not  been  able  to  discover  any  ap¬ 
preciable  traces  of  cyanogen  in  the  residue.  M. 
Wohler  has  communicated  to  me,  in  particular, 
some  experiments  which  perfectly  agree  with 
the  last ;  but  he  adds,  when  the  nitrogen  gas  is 
moist,  or  when  it  is  passed  over  a  mixture  of 
hydrate  of  potash  and  carbon,  cyanuret  of  potas¬ 
sium  is  always  indubitably  formed,  proving  that 
the  presence  of  water  is  necessary  to  the  formation 
of  ammonia,  and  that  cyanogen  is  formed  after¬ 
wards  at  the  expense  of  the  latter. 

Paracyanogen. — M.  Harald  Thaulow  ( Uges - 
krift  fur  Medecin.  og  Pkarmacie,  feerste  Aargang, 
No.  xxxii.,  p.  261)  has  made  known  some  very 
important  experiments  on  the  production  of  para¬ 
cyanogen.  He  has  observed  that  the  cyanuret  of 
silver,  exposed  in  a  retort  to  a  slowly  progressive 
heat,  assumes  a  deeper  colour;  it  then  melts, 
blackens,  enters  into  ebullition,  and  gives  rise  to 
the  phenomenon  of  lightning,  exactly  as  it  happens 
with  Prussian  blue,  the  ferro-ammonio-cyanuret, 
and  the  ferro-plumbic  cyanuret.  This  luminous 
phenomenon  is  accompanied  with  a  violent  disen¬ 
gagement  of  gas,  carrying  with  it  a  brownish  dust 
from  the  mass  itself,  but  which  is  deposited  in  the 
tube  of  disengagement,  if  it  is  a  long  one,  before 
the  gas  leaves  it,  so  that  it  is  colourless  at  its 
exit.  There  remains  in  the  retort  a  clear,  grey 
matter,  previously  observed  by  MM.  Liebig  and 
Redtenbacher,  who  considered  it  to  be  a  carburet 
of  silver,  but  which  is  really  a  paracyanuret  of 
silver  ;  so  that  it  appears  that  it  is  the  luminous 
phenomenon  which  determines  the  passage  of  the 
cyanogen  to  the  state  of  paracyanogen.  I  shall 
speak  of  the  properties  of  this  salt  hereafter,  and 
shall  now  dwell  only  on  the  gas  disengaged  during 
the  experiment,  and  on  the  paracyanogen. 

This  gas,  according  to  the  expeiiments  of  M. 
Thaulow,  possesses  exactly  the  same  composition 
and  the  same  specifie  gravity  as  cyanogen;  but  the 


odour  is  different,  and  it  is  characterised  by  the 
great  irritation  it  produces  in  the  mucous  mem¬ 
brane  of  the  nose,  and  in  the  canal  of  the  respi¬ 
ratory  apparatus ;  when  air,  containing  a  small 
quantity  of  it,  is  respired,  it  causes  a  feeling  of 
malaise,  accompanied  with  vomiting.  It  is  con¬ 
densed  at  25°  Fahr.,  without  a  stronger  pressure, 
and  forms  a  colourless  liquid,  which  reassumes  the 
gaseous  form  when  the  temperature  is  elevated. 
Water  dissolves  four  times  its  volume  of  the  gas 
at  60°  Fahr.  ;  the  solution  has  little  stability ;  it 
reddens  litmus  paper,  and  deposits  paracyanogen. 
A  solution,  containing  only  one  volume  of  the  gas, 
may,  on  the  contrary,  be  kept  a  very  long  while 
without  decomposing.  It  produces  a  whitish-grey 
precipitate  in  a  neutral  solution  of  nitrate  of  silver. 
The  gas  is  absorbed  by  a  solution  of  potash ;  if 
the  potash  solution  be  dilute,  it  assumes  a  yellow 
colour,  but  if,  on  the  contrary,  it  is  concentrated, 
it  becomes  brown,  and  deposits  paracyanogen. 
By  exactly  saturating  the  yellow  solution  in  dilute 
potash,  with  diluted  nitric  acid,  Prussian  blue  is 
not  formed  on  the  addition  of  a  ferruginous  salt. 
If  the  solution  of  the  ferruginous  salt  is  diluted, 
and  the  free  alkali  of  the  liquid  is  not  entirely 
saturated,  a  dirty  green  precipitate  is  obtained, 
which  assumes  a  bluish  tint  on  exposure  to  the 
air,  but  which  does  not  at  all  resemble  Prussian 
blue.  The  precipitates  which  the  yellow  and 
neutralised  solution  of  potash  produces  in  the  lead 
and  silver  salts  are  white,  and  much  more  soluble 
in  nitric  acid  than  is  the  cyanuret  of  silver.  M. 
Thaulow  concludes,  from  these  properties,  that 
this  gas  is  a  third  isomeric  modification  of  CN. 

We  thus  really  know  three  cyanic  chlorides 
which  possess  the  same  composition,  but  which 
differ  by  their  properties ;  it  is,  therefore,  very 
possible  that  the  difference  consists  of  a  different 
isomeric  modification  of  the  cyanogen  in  each  of 
these  compounds. 

M.  Thaulow  has  heated  Prussian  blue  in  a 
retort,  collected  the  gaseous  products  in  a  receiver, 
and  the  gas  which  was  not  condensed  in  potash,  by 
which  it  was  entirely  absorbed.  There  were 
deposited  in  the  receiver  and  in  the  neck  of  the 
retort,  brown  crystals  of  an  ammonic  salt,  which 
produced,  with  metallic  salt,  the  same  reactions 
as  the  potash  saturated  with  the  gas  disengaged 
by  the  cyanuret  of  silver.  The  receiver  contained 
besides  a  brown  solution  of  the  salt  in  water. 
This  ammonic  salt  had  the  odour  of  ammonia, 
but  the  crystals  had  not  the  same  form  as  the 
ammonic  cyanuret,  and  required  for  volati¬ 
lisation  a  much  higher  temperature. 

Paracyanogen  is  obtained  by  treating  the  para¬ 
cyanuret  of  silver  with  dilute  nitric  acid,  which 
dissolves  the  silver  and  leaves  a  brown-black 
powder,  which,  nevertheless,  still  contains  silver, 
which  cannot  be  extracted  in  this  manner  without 
decomposing  the  paracyanogen.  The  residue  is 
well-washed,  dried,  and  sprinkled  with  concen¬ 
trated  sulphuric  acid,  which  dissolves  it,  and  is 
added  in  excess;  there  is  formed  aliquidof  a  deep 
brown  colour,  which,  when  it  is  poured  into  water, 
precipitates  pure  paracyanogen,  whilst  the  silver 
remains  in  solution.  After  proper  washings  and 
desiccation,  Ave  have  a  brown  poAvder  insoluble  in 
Avater  and  in  alcohol,  but  soluble  Avhen  cold  in 
concentrated  sulphuric  acid,  in  nitric  and  hydro¬ 
chloric  acids,  as  Avell  as  in  the  caustic  and  car¬ 
bonated  alkalies.  The  solutions  are  of  a  brown 
colour. 

M.  ThauloAV  adds,  that  the  residues  left  by 
Prussian  blue  and  the  ferro-plumbic  cyanuret 
previously  heated  to  the  production  of  the  lumi¬ 
nous  phenomenon,  produced,  Avhen  treated,  first 
Avith  nitric  acid,  then  with  sulphuric  acid,  broAvn 
solutions  which  precipitate  paracyanogen  on  the 
addition  of  water.  I  have  repeated  these  experi¬ 
ments  with  the  ferro-plumbic  cyanuret,  and  the 
ferro-potassic  cyanuret,  and  have  subjected  the 
residues,  after  the  occurrence  of  the  luminous 
phenomenon,  to  the  treatment  which  has  just  been 
described ;  but  I  filtered  the  acid  through  asbestos 
placed  in  the  tube  of  a  funnel,  and  there  passed 
through  a  liquid  which  Avas  scarcely  coloured,  and 
from  which  Avater  precipitated  scarcely  any  traces 
of  paracyanogen.  The  carbon  which  remained  on 
the  filter,  after  having  been  washed,  did  not  give 
any  traces  of  ammonia  by  calcination  Avith  potassie 


lime.  It  is  therefore  more  certain  to  employ  the 
cyanuret  of  silver  for  the  preparation  of  paracya¬ 
nogen  ;  in  this  manner  it  never  fails,  and  the  silver 
may  be  re-obtained  afterwards. 

Transformation  of  Paracyanogen  into  Silica. 
— Experiments  have  also  been  performed  in 
America  with  the  vieAv  to  elucidate  the  pretended 
discovery  of  Mr.  Brown,  of  converting  paracya¬ 
nogen  into  silica.  Messrs.  Mitchell  and  Clarke 
Hare  (Silliman’s  American  Journal,  vol.  xlii.  p., 
93.)  have  performed  numerous  experiments  with 
that  object,  which  have  led  to  an  entirely  negative 
result.  In  one  of  these  experiments,  which  were 
prolonged  for  a  long  time  at  an  elevated  tempera¬ 
ture,  the  paracyanogen  was  completely  converted 
into  nitrogen  and  carbonic  oxide  gases,  and  the 
vessel  Avas  found  quite  empty,  notwithstanding  the 
little  change  of  air  that  was  possible. 

Hydrocyanic  Acid. — Several  essays  on  hydro¬ 
cyanic  acid  have  been  published,  and  more  espe¬ 
cially  on  its  preparation  for  pharmaceutical  pur¬ 
poses.  M.  Winckler  (Pharm.  centr.  Blatt,  1842, 
p.  331)  has  proposed  to  mix  in  a  tubulated  retort, 
of  a  proper  size,  120  grains  of  the  pure  yelloAv  cya¬ 
nuret  with  240  grains  of  a  solution  of  phosphoric 
acid  of  a  density  of  1“25,  plus  480  grains  of  alcohol 
at  80°  per  cent.  The  mixture  is  to  be  set  aside 
for  four  and  twenty  hours,  and  occasionally  shaken 
during  that  time  ;  a  tubulated  receiver,  containing 
120  grains  of  the  same  alcohol,  is  then  adapted  to 
it,  and  carefully  kept  cool  during  the  destination. 
At  the  tubulated  part,  is  connected  a  narrow  tube 
passing  into  a  glass  vessel,  containing  thirty  grains 
of  the  same  alcohol.  The  destination  is  continued 
as  long  as  any  liquid  passes  into  the  receiver ;  the 
product  of  the  receiver  is  then  mixed  with  the 
alcohol  in  the  glass  vessel,  and  the  receiver  is 
rinsed  with  alcohol,  which  is  added  to  the  product, 
so  as  to  have  altogether  720  grains.  This  liquid 
contains,  in  every  hundred  grains,  2-062  grains  of 
hydrocyanic  acid,  and  the  same  result  is  obtained 
every  time  the  experiment  is  performed.  The 
product  of  the  destination  does  not  contain 
formic  acid,  and  decomposition  soon  takes  place, 
unless  a  small  quantity  of  sulphuric  acid  is  added. 

M.  Wackenroder  (Pharm.  centr.  Blatt,  1842, 
p.  418,  and  p.  482)  has  published  a  much  more 
important  essay  on  this  subject.  He  has  shown 
that  the  employment  of  phosphoric  acid  gives  rise 
to  a  product  which  cannot  be  preserved  without 
alteration,  precisely  because  it  is  free  from  formic 
acid,  and  consequently  it  loses  all  its  value ; 
Avhilst  hydrocyanic  acid,  prepared  with  sulphuric 
acid,  is,  according  to  his  oavii  words,  one  of  the 
most  stable  of  the  pharmaceutic  preparations. 
He  attributes  this  stability  to  the  presence  of 
formic  acid,  although  there  is  so  small  a  quantity 
present  that  it  scarcely  deserves  to  be  taken  into 
consideration.  He  prepares  the  acid  in  the 
folloAving  manner : — he  introduces  into  a  glass 
retort,  capable  of  holding  from  eleven  to  twelve 
ounces  of  water,  ten  grains  of  pure  ferro-potassic 
cyanuret  and  tAvelve  grains  of  concentrated  sul¬ 
phuric  acid,  previously  diluted  with  twenty  grains 
of  Avater.  He  places  the  retort  in  a  sand-bath,  in 
such  a  manner,  that  its  body  is  entirely  covered 
with  sand,  and  gives  the  neck  of  the  retort,  which 
should  be  short,  an  upAvard  direction,  in  order  that 
the  projected  matters  may  not  mingle  Avith  the 
product  of  destination  ;  the  opening  of  the  neck 
is  closed  by  a  good  cork,  through  which  passes 
a  tube  of  sufficient  length,  which  is  curved  imme¬ 
diately  after  it  has  passed  through  the  cork,  so  as 
to  have  a  descending  direction.  The  other  ex¬ 
tremity  of  the  tube  passes  into  the  neck  of  a 
tubulated  receiver,  in  Avhich  it  is  fixed  by  a  cork, 
and  the  tube  of  the  receiver,  which  is  placed 
below,  is  equally  furnished  Avith  a  cork,  through 
which  passes  a  vertical  tube,  entering  into  a  flask 
containing  water,  in  Avhich  the  hydrocyanic  acid  is 
to  be  collected. 

The  object  of  this  arrangement  is  to  prevent 
that  which  often  happens,  namely,  the  two  rapid 
condensation  of  the  vapours,  whence  there  results 
an  absorption,  which  causes  the  liquid  to  reascend 
into  the  retort.  This  inconvenience  may  be 
avoided  by  adapting  a  safety  tube ;  but  then,  on 
the  other  hand,  air  is  thereby  introduced  into  the 
hydrocyanic  acid,  Avhich  becomes  decomposed. 
By  folloAving  the  method  which  has  been  indicated, 
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there  is  not  any  reason  to  fear  the  entry  of  a  new 
portion  of  air,  and  when  the  destination  is  again 
commenced,  the  liquid  passes  through  the  inter¬ 
mediate  portion  of  the  apparatus  into  the  receiver. 

The  flask  which  serves  for  the  receiver  ought  to 
be  of  a  narrow  and  elongated  form.  Eighty-eight 
grains  of  water  should  be  placed  in  it  previously,  and 
the  level  marked  on  either  side  by  means  of  a  file 
or  a  diamond.  A  sufficient  quantity  of  the  water  is 
then  removed,  so  that  only  76  grains  remain  in  it, 
and  the  flask  is  then  placed  under  the  tube  which 
ought  to  reach  to  its  bottom.  When,  during  des¬ 
tination  the  liquid  is  raised  as'  high  as  the  marks 
on  the  sides  of  the  flask,  the  operation  is  arrested, 
and  then  we  have  a  product  which  contains  two 
per  cent,  of  hydrocyanic  acid,  and  the  same  result 
is  obtained  every  time  the  experiment  is  performed 
with  pure  materials.  Alcohol  may  be  employed 
instead  of  a  part  of  the  water,  but  it  is  not  of  any 
utility.  The  sand-bath  ought  to  be  made  very 
thin ;  it  should  be  placed  in  a  small  cylindrical 
furnace,  heated  by  means  of  an  oil  lamp  with 
three  wicks,  two  only  of  which  should  be  lighted  at 
first.  The  destination  lasts  from  two  hours  to  two 
hours  and  a  half;  ten  grains  of  the  pure  yellow 
cyanuret  have  produced,  on  an  average  of  five 
experiments,  T758  grains  of  anhydrous  hydro¬ 
cyanic  acid  dissolved  in  eighty-eight  grains  of 
water.  The  salt,  nevertheless,  ought  to  yield  more 
if  it  were  entirely  decomposed.  The  residue  of 
the  destination  is  a  colourless  whitish-yellow  mass, 
having  the  consistency  of  bouillie,  and  being  blue 
on  the  surface  exposed  to  the  air.  It  is  composed 
ot  the  bisulphate  of  potash,  and  contains  a  very 
small  quantity  of  a  ferruginous  sulphate  ;  when  it 
is  taken  up  by  boiled  water,  the  acid  salt,  is 
dissolved,  and  the  residue  can  be  collected  on  a 
filter  and  washed.  The  water  with  which  it  is 
washed  is  slightly  opaline;  it  contains  a  slight 
trace  of  sulphuric  acid,  and  communicates  a  violet 
colour  to  the  chloruret  of  iron  without  causing 
precipitation. 

The  insoluble  residue  is  composed,  according 
to  M.  W ackenroder,  of  a  well-ascertained  combina¬ 
tion  of  two  atoms  of  the  cyanuret  of  potassium,  and 
three  atoms  of  cyanuret  of  iron,  with  a  number  of 
atoms,  not  yet  determined,  of  sulphate  of  potash. 
Ihe  composition  of  this  combination  is  of  sufficient 
importance  to  deserve  analysis  and  a  more  ex¬ 
tended  examination  of  its  properties.  It  is  possi¬ 
ble  that  the  cyanogen  which  it  contains  may  be  in 
a  modification,  different  from  that  contained  in 
the  ordinary  ferro-potassic  cyanuret. 

Notwithstanding  the  exactness  of  this  method 
H  is  necessary  that  druggists  should  test  the 
obtained  product,  in  order  to  be  certain  of  the 
quantity  of  hydrocyanic  acid  which  it  contains  • 
tins  operation  is  best  performed,  by  taking  a  small 
quantity  previously  weighed,  and  treating  it  with 
neutial  nitrate  of  silver,  in  the  ordinary  manner. 
In  seeking  to  determine  the  quantity  of  formic 
acid  which  may  be  contained  in  it,  by  saturating 
the  acid  with  the  oxide  of  mercury,  and  weighing 
the  reduced  mercury,  a  thousandth  part  in  weight 
ol  the  liquid  has  scarcely  been  found.  The  latter 
contains  also  a  trace  of  sulphuric  acid,  but  much 
too  weak  to  deserve  attention,  since  the  liquid 
yields  only  a  slight  degree  of  opalescence  with  the 
chloruret  of  barytes.  If,  contrary  to  all  expecta- 
ton,  the  acid  which  is  to  be  employed  in  medicine 
is  rendered  impure  by  the  presence  of  hydrochloric 
acid,  it  may  be  discovered  very  readily  by  dis¬ 
solving  pure  borax  in  a  small  quantity  of  the 
fiquK ,  and  evaporating  until  all  the  hydrocyanic 

wau»!iaS  d,lsaPPeared  5  },y  dissolving  the  residue  in 
'a‘cr>  and  adding  an  acid  nitrate  of  silver  the 

of efil  ver  ™  nbSvDCe  °fia  PreciPitate  of  tlie  chloruret 
of  silver  will  show  whether  there  was  or  was  not 
any  hydrochloric  acid. 
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’p;  7tl4')1ha*  stud)ed  the  modification  to  which 
the  sulpho-hydrocyanic  acid  must  be 
m  order  to  prepare  in  the 
manner  the  acid  discovered 


subjected, 
most  advantageous 

which  has  been  called  hyper-sulpho-hydrocyanic 
acid.  I  his  acid  is  formed  by  dissolving  the  s ulpho- 
cyanuret  of  potassium  in  a  very^mall  quantity  of 

six  or 
hydro- 


water,  mixing  the  solution  in  a  flask,  with  six 
eight  times  its  volume  of  concentrated 


chloric  acid,  and  setting  it  aside  in  the  stoppered 
flask  for  twenty-four  hours.  There  soon  forms  a 
magma  of  the  chloruret  of  potassium,  which  is  but 
little  soluble  in  the  very  acid  liquid.  This  latter 
gradually  turns  yellow';  at  the  end  of  an  hour  Ihe 
stopper  is  taken  out,  .and  lightly  replaced,  in  order 
that  the  carbonic  acid  may  escape  ;  the  gas  is 
mixed  with  hydrocyanic  acid  gas.  The  mass 
shrinks,  and  forms  a  heap  composed  of  loose 
yellow  needles;  the  supernatant  liquid  is  decanted, 
and  the  residue  washed  on  a  filter  to  remove  the 
chloruret  of  potassium.  After  this  operation  the 
filter  contains  only  pure  acid. 

It  is  almost  insoluble  in  cold  water.  Boiling 
water  dissolves  it,  but  in  very  small  quantity,  and 
the  solution  deposits  very  beautiful  yellow  needles 
in  cooling.  It  is  rather  more  soluble  in  alcohol 
and  in  ether  than  in  boiling  water.  The  solution 
in  water  has  an  acid  reaction,  and  gives  a  yellow 
precipitate  with  the  acetate  of  lead,  as  well  as 
with  the  nitrate  of  silver,  but  the  latter  soon 
blackens;  the  precipitate  by  the  chloruret  of 
mercury,  is  of  a  pale  yellow  colour  ;  those  formed 
by  the  sulphate  of  copper  and  the  chloruret  of 
tin,  are  yellow,  and  that  by  the  chloruret  of  potas¬ 
sium  is  a  yellowish-brown.  The  salts  of  other 
metals  are  not  precipitated. 

The  analysis,  which  agrees  perfectly  with  that 
made  previously  by  M.  Woskresenski,  has  led  to 
the  formula  C2  N2  S3  +  H;  in  the  salts  H  is 
replaced  by  a  metal.  He  then  also  analysed  a 
neutral  salt  of  lead  and  a  basic  salt;  the  latter 
was  obtained  by  treating  a  solution  of  the  acid  in 
boiling  water,  wdth  basic  acetate  of  lead.  These 
two  salts  have  the  same  aspect ;  the  first  is  repre¬ 
sented  by  Pb  -f-  C2  N2  S3,  and  the  other  by 
2  (Pb  +  C2  N2  S3)  +  Pb. 

M.  Vcelckel  lias  carefully  studied  the  accessory 
products  of  the  decomposition  of  the  hyper-sulpho- 
hydrocyanic  acid  by  hydrochloric  acid.  M. 
Wohler  had  previously  shown  that  this  acid  is 
lormed  of  three  atoms  of  C2  N2  S2  H,  from  which 
one  atom  of  hydrocyanic  acid  is  removed,  leaving 
a  yellow  acid.  In  the  reaction  of  hydrochloric  acid, 
the  hydrocyanic  acid  is  decomposed  into  formic 
acid  and  ammonia;  besides  one  part  of  the  new 
acid  is  decomposed  under  the  influence  of  the 
hydrochloric  acid,  if  the  operation  is  carried  on 
with  the  aid  of  heat,  and  carbonic  acid  carbonic 
sulphide  and  ammonia  are  formed.  Nitric  acid 
converts  the  yellow  acid  into  carbonic  acid, 
sulphuric  acid,  and  ammonia;  cold  sulphuric  acid 
dissolves  it,  and  preciptates  it  again,  on  the  addi¬ 
tion  of  water ;  if,  on  the  other  hand,  the  acid  be 
hot,  it  decomposes  it  with  disengagement  of  sul 
phurous  acid.  Chlorine  gas  is  without  action  in 
the  ordinary  temperature  ;  under  the  influence  of 
heat  it  decomposes  it,  and  the  chlorine  combines 
with  its  elements.  With  the  caustic  alkalies,  and 
even  with  caustic  ammonia,  it  presents  the  singular 
reaction  of  precipitating  sulphur  while  dissolving. 
The  liquid,  nevertheless,  does  not  contain  any 
combination  of  sulpho-cyanogen,  and  the  acids 
precipitate  from  it  the  hyper-sulpho-hydrocyanic 
acid.  But,  if  the  solution  in  ammonia  is  set 
aside  for  spontaneous  evaporation  at  the  ordi¬ 
nary  temperature,  one  part  of  the  ammonia 
escapes,  the  hyper-sfllplio-hydrocyanio  acid  is 
precipitated,  and  the  sulpho-cyanuret  of  ammonia 
remains  in  the  liquid.  This  decomposition  is 
avoided  by  exposing  the  acid  in  an  atmosphere  of 
dry  ammoniacal  gas.  There  is  then  formed  the 
hyper-sulpho-cyanuret  of  ammonia,  which  is  dis¬ 
solved  in  cold  water  wdlhout  decomposition ;  but 
if  the  temperature  is  raised,  sulphur  is  precipitated, 
ammonia  is  set  at  liberty,  and  the  above-mentioned 
solution  is  obtained.  The  quantity  of  sulphur 
which  is  precipitated,  is  shown  by  the  following  for¬ 
mula:— From  two  atoms  of  C2  N2  S3  is  separated 
one  atom  of  sulphur,  and  there  remains  2C2  N2  + 
5S,  combined  with  ammonium,  a  compound  which 
is  changed  by  evaporation,  by  which  the  ammonia 
is  driven  off,  into  one  atom  of  hyper-sulpho-hydro- 
cyamc  acid,  which  is  precipitated,  and  one  atom  of 
the  amnionic  sulpho-cyanuret,  which  remains  in 
solution  in  the  liquid. 

Svlvho- cyanogen .  I  have  mentioned  in  the 
report  for  1841,  p.  44,  the  experiments  of  Mr. 

I  arnell,  which  prove  that  the  body,  which  we  call 
sulpho-cyanogen,  does  not  possess  the  composition 


represented  by  that  name.  M.  Ycelckel  has  also 
examined  the  same  body,  and  has  confirmed  the 
data  of  Mr.  Parnell.  The  so-called  sulpho-cya¬ 
nogen  is  precipitated  from  the  solution  of  the 
sulpho-cyanuret  of  potassium,  through  which  a 
current  of  chlorine  has  been  passed.  The  expla¬ 
nation  given  of  this  experiment  is,  that  the  chlorine 
combined  with  the  potassium,  and  separated  the 
sulpho-cyanogen ;  but  an  examination  was  never 
made  to  ascertain  whether  this  w'as  really  what 
occurred.  M.  Vcelckel  has  shown,  that  on  this 
occasion  there  is  also  formed,  besides  the  chloruret 
of  potassium,  the  cyanate  and  sulphate  of  potash. 

The  yellow  body  is  composed,  according  to  the 
analysis  of  M.  Vcelckel,  of- 
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Voelckel  differ  from  those  of  Mr.  Parnell,  but  the 
numbers  of  the  centesimal  composition  agree  per¬ 
fectly.  It  is  impossible  to  formularise  an  hypo¬ 
thesis  on  the  rational  composition  of  this  body. 
It  combines  with  alkalies ;  but  this  operation  is 
accompanied  with  phenomena,  which  seem  to 
indicate  that  it  is  a  mixture  of,  at  least,  two 
distinct  bodies.  If  it  be  sprinkled  with  cold 
caustic  potash,  it  becomes  of  a  red  colour,  without 
the  alkali  notably  dissolving  it.  On  pouring  off 
the  alkaline  liquid,  and  retaking  up  the  red  body 
with  alcohol,  the  latter  dissolves  more  than  half. 
The  residue,  insoluble  in  alcohol,  is  of  a  pale 
yellow  colour.  When  it  is  bruised  in  concentrated 
caustic  potash,  and  the  mixture  is  afterwards 
diluted  with  a  great  quantity  of  water,  it  is  com¬ 
pletely  dissolved,  as  it  is  also  when  it  is  boiled  in 
a  potash  ley ;  the  solution  is  of  an  intense  red 
colour.  Acids  precipitate  it  from  this  solution 
without  alteration.  When  the  solution  in  potash 
is  subjected  to  long  boiling,  it  is  rendered  paler, 
and  ultimately  becomes  of  a  clear  yellow  colour. 
Acids  then  precipitate  a  yellow  body,  with  the 
disengagement  of  sulphuretted  hydrogen,  and  the 
liquid  contains  free  sulpho-hydrocyanic  acid.  It 
combines  with  potassium  with  the  production  of 
heat  and  light,  and  the  disengaging  of  an  in¬ 
flammable  gas.  The  compound  which  results  is 
a  mixture  of  the  sulphuret,  cyanuret,  and  sulpho- 
cyanuret,  of  potassium.  All  this  shews  that  the 
metamorphoses  of  this  body  deserve  to  be  studied 
in  a  more  accurate  manner,  and  then,  perhaps, 
its  rational  composition  may  be  discovered.  If 
one  might  be  permitted  to  form  an  hypothesis  of 
the  atomic  numbers  of  M.  Vcelckel,  it  might  be 
established  that  it  is  composed  of — 

One  atom  of  cyanic  acid  =  2C  -f-2N  -f-0 

One  of  sulphocyanogen  =  2C  -j-2N-p2S 
Two  of  hypersulpho-hy- 

drocyanic  acid  .  .  =4C+4H-4-4N+6S 


8C-HH-f  8N+8  S-fO 
When  a  current  of  chlorine  is  passed  into  the  sul¬ 
pho-cyanuret  of  potassium,  dissolved  in  a  very 
small  quantity  of  water,  the  solution  is  gradually 
heated  up  to  boiling ;  carbonic  acid  and  cyanogen 
gases,  and  sulpho-hydrocyanic  acid  are  disengaged, 
whilst  there  is  precipitated  a  yellow  body  contain¬ 
ing  one  atom  of  sulphur  more  than  the  preceding, 
that  is  to  say,  nine  atoms.  The  same  body  is  ob¬ 
tained  by  treating  the  hot  sulpho-cyanuret  of  po¬ 
tassium  with  diluted  nitric  acid.  The  sulpho- 
cyanuret  of  potassium,  heated  in  a  current  of 
moist  chlorine,  gives  rise  to  a  feeble  sublimate  of 
the  same  body.  Gaseous  chlorine  converts  the 
ninth  atom  of  sulphur  at  the  ordinary  temperature 
into  sulphuric  chloride,  and  there  remains  the  pre¬ 
ceding  combination. 

Boron  :  Fltjo-borhydric  Acid.— It  is  known 
that  the  fluo-boric  acid,  in  contact  with  water, 
gives  origin  to  boric  acid  and  to  a  combination 
formed  of  one  atom  of  hydrofluoric  acid  and  of  one 
atom  of  boric  bifluoride,  in  which  the  hydrogen 
may  be  replaced  by  metals;  this  combination  1 
have  called  borofluohydric  acid.  On  the  other 
hand,  it  must  be  recollected  that  when  water  is 
saturated  with  gaseous  boric  bifluoride,  we  obtain, 
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without  any  boric  acid  being  set  at  liberty,  a  con¬ 
centrated  acid,  analogous  to  concentrated  sulphuric 
acid  by  its  external  characters,  and  which  MM. 
Thenard  and  Gay-Lussac  have  called  fluoboric 
acid.  In  what  do  these  two  acids  differ  ?  I  have 
endeavoured  to  answer  these  questions  by  some 
experiments  (Kongl.  Yet.  Akad.  Handl.  1842,  p. 
27).  When  this  acid  is  prepared  liquid,  by  dis¬ 
solving  small  portions  at  a  time  of  crystallised 
boric  acid  in  concentrated  hydrofluoric  acid,  it  is 
very  natural  to  suppose  that  it  may  be  formed  of 
a  chemical  combination  of  hydrated  boric  acid  and 
hydrofluoric  acid ;  the  salts  of  this  acid  ought  to 
be  composed  in  that  case  of  a  combination  of 
borate  with  a  fluoruret,  and  we  ought  to  be  able  to 
prepare  them  by  the  immediate  combination  of 
two  of  these  salts  in  a  relation,  such  as  for  one 
atom  of  the  boric  acid  in  the  borate,  three  atoms 
of  the  fluoruret  are  taken.  That  is  just  what  did 
happen.  A  solution  in  boiling  water  of  one  atomic 
weight  of  neutral  borate  of  soda  and  of  three 
atomic  weights  of  fluoruret  of  sodium  gave,  on 
evaporation,  crystals  of  one  and  the  same  salt, 
composed  of  NaB  3Na  FI  +  8H.  On  operating 
in  the  same  manner  on  borax  and  six  atomic 
weights  of  the  fluoruret  of  sodium,  a  salt  was  ob¬ 
tained,  the  crystalline  form  of  which  very  much 
resembled  that  of  the  preceding,  and  which  was 
composed  of  Na  Ba  -f-  GNa  FI  -f-  22  Id.  The  com¬ 
position  of  the  latter  may  therefore  be  represented 
by  the  formula— 

(Na  B  -f-  3Na  FI)  -f  (HB  -f  3Na  FI)  +  21  H, 
which  thus  supposes  the  existence  of  the  salt 
expressed  by  the  second  term.  1  have  dissolved 
in  this  view,  one  atomic  weight  of  crystallised 
boric  acid,  and  three  atomic  weights  of  the  fluo¬ 
ruret  of  sodium  in  boiling  water,  and  I  have 
obtained,  on  evaporation,  the  crystals  of  one  and 
the  same  salt.  The  two  first  salts  effloresced  in 
dry  air,  but  the  latter  was  not  altered  in  it.  By 
melting  the  effloresced  salts,  and  allowing  them  to 
cool  slowly,  there  formed  crystals  of  the  fluoruret 
of  sodium  in  the  borate,  which  remained  liquid  a 
much  longer  time.  On  taking  that  up  with  cold 
water,  the  latter  Avas  first  dissolved,  and  conse¬ 
quently  the  less  soluble  crystals  of  the  fluoruret 
of  sodium  were  again  brought  into  view  ;  but  by 
boiling  it  until  all  was  dissolved,  the  double  salt 
was  again  obtained. 

I  have  prepared  the  hydrated  fluoboric  acid 
with  a  small  excess  of  hydro-fluoric  acid,  and  I 
concentrated  it  at  first,  by  evaporation,  and  after¬ 
wards  by  boiling  it  for  half  an  hour  in  a  covered 
platina  crucible,  and  then  let  it  cool  under  a  bell- 
glass  with  concentrated  sulphuric  acid.  It  had  a 
density  of  1*5842  at  6G°  Fahr. ;  saturated  with  an 
excess  of  the  oxide  of  lead,  then  dried  and  heated 
to  redness,  it  lost  a  quantity  of  water  corresponding 
to  the  formula  B  +  3H  FI  +  2H.  It  is  probable 
that  the  acid  described  by  J.  Davy,  which  is  ob¬ 
tained  by  supersaturating  water  with  the  boric 
bifluoride  gas,  the  excess  being  expelled  by  boiling, 
contains  only  one  atom  of  water. 

Combinations  analogous  to  Cyanogen 
formed  by  Boron  and  Silicon  with  Nitrogen. 
— Mr.  Balmain  (“  Philosophical  Magazine,”  vol. 
xxi.,  p.  270)  has  described  several  very  interesting 
experiments,  which  seem  to  prove  that  boron  and 
silicon  can  form  with  nitrogen,  combinations 
endowed  with  the  halogen  property  of  cyanogen. 
When  a  mixture,  formed  of  seven  atoms  of  anhy¬ 
drous  boric  acid  and  of  twenty  parts  of  cyanuret 
of  potassium  reduced  to  a  fine  powder,  are  ex¬ 
posed  to  a  red  white  heat  in  a  well-closed  cru¬ 
cible,  there  remains,  after  cooling,  a  porous  mass, 
a  part  of  which  has  been  projected  against  the 
cover  and  sides  of  the  crucible  by  the  gas  which 
has  been  disengaged.  The  proportions  of  this 
mixture  are  calculated  so  that  the  carbon  of  the 
cyanuret  of  potassium  is  exactly  sufficient  to  re¬ 
duce  the  boric  acid,  and  to  be  converted  into 
carbonic  oxide.  The  mass  is  withdrawn  from  the 
crucible,  w'ell-washed,  and  dried.  In  this  state  it 
is  white  and  porous,  and  is  easily  reduced  to 
powder.  It  is  infusible,  and  insoluble  in  cold  and 
boiling  -water,  in  a  cold  alkaline  ley,  in  hydro¬ 
chloric,  sulphuric,  and  nitric  acids,  and  in  aqua 
regia.  Under  the  blowpipe  it  is  not  changed  in 
the  flame  of  reduction,  nor  is  it  coloured ;  but  it 
communicates  qn  intense  green  colour  to  the 


external  flame,  and  gradually  melts,  forming  a 
limpid  pearl,  which  remains  such  after  cooling. 
Mixed  with  the  chlorate  of  potash,  it  detonates, 
producing  a  green  light ;  the  same  phenomenon 
takes  place  with  saltpetre.  Potassium  and 
sodium  are  without  action,  even  with  the  aid 
of  heat.  Neither  does  chlorine  attack  it,  even  at 
red  heat;  iodine,  sulphur,  and  the  cliloruret  of 
mercury  may  be  separated  from  it  by  sublimation. 
It  is  unaffected  by  hydrogen  at  the  temperature  of 
incandescence.  The  vapour  of  water,  on  the  con¬ 
trary,  decomposes  it,  even  before  red  heat;  boric 
acid  and  potash  remain,  and  ammonia  is  dis¬ 
engaged  ;  all  the  bodies  which  retain  water  at 
an  elevated  temperature,  such  as  the  hydrate  of 
potash,  hydrated  phosphoric  acid,  the  hydrate  of 
lime,  cause  the  same  decomposition  into  boric 
acid,  potash,  and  ammonia. 

Mr.  Balmain,  calculating  on  the  quantities  of 
boric  acid  and  cyanuret  of  potassium  employed 
in  its  preparation,  considers  this  body  as  a  compo¬ 
sition  of  3K  +  Bz  Ns.  Nevertheless,  as  in  em¬ 
ploying  those  proportions,  there  remains  some 
cyanuret  of  potassium,  which  must  be  removed 
by  washings,  it  is  possible  that  the  carbon  is  con¬ 
verted  into  carbonic  acid,  or  else  a  portion  of  po¬ 
tassium  into  potash,  and  it  would  be  more  natural 
to  suppose  that  this  combination  is  formed  of 
K  +  BN. 

Mr.  Balmain  speaks  confusedly  of  a  matter 
which  he  has  obtained  by  melting  the  preceding 
body  Avith  potash,  dissolving  the  product  in  Avater, 
and  causing  it  to  boil  with  a  great  excess  of 
hydrochloric  acid  ;  by  which  operation  a  filamen¬ 
tous  matter  is  precipitated. 

By  exposing  anhydrous  boric  acid,  together 
Avith  two  and  a  half  parts  of  the  cyanuret  of  zinc, 
to  a  red  Avhite  heat,  Ave  obtain  in  the  same  manner, 
although  more  easily,  a  Avhite  combination  of  zinc 
Avith  the  nitruret  of  boron,  Avhich  resists  chemical 
agents  as  obstinately  as  the  combination  with 
potassium.  Corresponding  combinations  of  lead 
and  silver  are  obtained  by  exposing  to  a  strong- 
heat,  mixtures  of  this  compound  Avith  the  chloruret 
of  lead  or  the  chloruret  of  silver ;  the  chloruret  of 
zinc  is  volatilised.  A  mixture  of  the  cyanuret  of 
mercury  and  boric  acid  heated  in  a  retort,  dis¬ 
engages  a  great  deal  of  cyanogen,  and  also  produces 
a  Avhite  sublimate,  soluble  in  Avater  and  alcohol, 
Avhich  Mr.  Balmain  supposes  to  be  a  combination 
of  mercury  and  the  nitruret  of  boron.  By  heating- 
in  the  same  manner  a  mixture  of  six  parts  of 
silicic  acid,  and  thirteen  parts  of  the  cyanuret  of 
potassium,  he  obtained  a  vitreous,  fragile,  and 
porous  mass,  w-hich,  after  having  been  Avell  Avashed, 
produced  ammonia  on  fusion  with  hydrate  of 
potash. 

Metals. — Precipitation  op  Metallic  Alloys 
by  the  Hydro-electric  Process. — M.  Ruolz 
( L’Institut ,  No.  450,  p.  279)  has  shewn,  that  Avhen 
the  liydro-electric  process  of  reduction  is  employed 
to  cover  one  metal  by  another,  an  alloy  of  t.Avo 
metals  may  be  precipitated,  if  the  solution  ot  the 
tAvo  metals  contains  them  in  ,a  certain  proportion, 
not  dependent  on  the  proportions  of  the  desired 
alloy,  but  rather  on  the  facility  Avith  Avhich  each 
of  these  may  be  reduced,  so  that  the  metal  which 
is  the  less  readily  reducible,  should  be  in  a  much 
larger  relative  proportion  to  that  which  is  easily 
reduced.  If  a  quantity  of  cyanuret  of  potassium 
be  dissolved  in  5000  parts  of  water,  so  that  the 
solution  at  78°  Fahr.  may  have  a  density  of 
1-0256  (5°  of  the  areometer  of  Baume)  and  then 
heated  to  140°  Fahr.  and  thirty  parts  of  the  dry 
cyanuret  Of  copper,  and  ten  parts  of  oxide  of  tin 
dissolved  in  it,  during  Avhich  operation  a  small 
quantity  of  metallic  tin  is  precipitated  under  the 
form  of  powder,  Ave  have  a  liquid  Avhich  possesses 
the  property  of  covering  Avith  bronze  the  pieces 
of  iron  Avhich  are  plunged  in  it,  and  which  are  in 
communication  Avith  a  constant,  electric  battery. 
M.  Ruolz  believes  it  to  be  advantageous  to  apply 
this  operation  to  iron  work,  Avhich  is  exposed  to 
rust. 

Metallic  Oxides  at  an  unknown  high  Degree  of 
Oxidation.— Mr.  Playfair  ( L’Institut ,  No.  4G3,  p. 
460)  has  communicated  the  result  of  some  experi¬ 
ments  of  the  higher  degrees  of  oxidation  of  metals, 
and  believes  that  he  has  discovered  similar 
combinations  of  copper,  iron,  and  zinc.  At  present 


hoAvever,  xve  have  not  ascertained  the  mode  o^" 
preparing  them.  He  regards  the,  hyperoxides 
described  byM.  Thenard,  as  combinations  .of  the 
ordinary  oxides  Avith  the  hydritr  hyperoxides. 
His  essay  Avill  be  published,  by  and  by,  entire, 
so  that  Ave  may  have  occasion  to  allude  to  it  again. 

Formation  of  Ammonia. ■ — M.  Reiset  ( Journ .  de 
Pliarm.  et  de  Chimie,  vol.  ii  p.  257)  has  shewn 
that  a  mixture  of  hydrogen  and  nitric  oxide  gases, 
passed  through  a  tube  in  Avhich  the  oxide  of  iron 
is  heated,  gives  rise  to  ammonia  and  a  little  Avater ; 
in  the  course  of  half  an  hour  he  obtained  a  suffi¬ 
cient  quantity  to  saturate  tAventy-four  grammes  of 
fuming  hydrochloric  acid;  The  oxide  of  iron 
exerts  merely  a  catalytic  action,  and  is  not  re¬ 
duced  Avhen  there  is  an  excess  ofhydrogen  present. 

Atomic  Weight  of  Calcium. — M.  Dumas  (Journ. 
fur  pr.  Chem.,  Arol.  xxvi.  p.  460)  has  endeavoured 
to  shoAV  that  the  atomic  Aveight  of  calcium  is  an 
entire  multiple  of  that  of  hydrogen.  He  had  re¬ 
ceived  some  very  transparent  Iceland  spar,  Avhich 
Avas  composed,  according  to  analysis,  of — 


Carbonate  of  lime .  99-970 

Silicic  acid . 0  013 

Oxide  of  iron . 0'017 


Magnesia,  a  trace  .  . 


100-000 

He  Aveiglied  a  portion  of  it,  rendered  it  caustic 
by  calcination,  and  obtained  in  three  analyses, 
56-12,  56’06,  and  56-04  of  lime ;  Avlience  he  de¬ 
duces  by  calculation  that  the  atomic  Aveiglit  of  cal¬ 
cium  is  exactly  equal  to  tAventy  times  the  equiva¬ 
lent  of  hydrogen  =12-5  X  20  250. 

Messrs.  Eadmann  and  Marchand  (./oz/rn.  fur  pr. 
Chem.,  vol.  xxvi.  p.  577),  have  immediately  con¬ 
firmed  the  correctness  of  the  result  obtained  by 
1VI.  Dumas.  They  have  crystallised  the  chloruret 
of  calcium,  have  then  dissolved  the  crystals  in 
Avater,  precipitated  Avith  the  carbonate  of  am¬ 
monia,  Avashed  the  precipitate  Avith  pure  Avater, 
have  dried  it  at  350°  and  390°  Fahr,  and  have 
calcined  certain  weighed  quantities  to  make  them 
caustic.  In  four  experiments  which  agreed  to¬ 
gether  very  well,  they  obtained  as  an  average  56 
of  lime  and  44  of  carbonic  acid ;  Avlience  they  cal¬ 
culated  as  the  atomic  Aveight  of  calcium  the 
number  250,  Avhich  differs  from  that  previously 
admitted,  by  six  units. 

The  atomic  weight  256  was  calculated  in  ac¬ 
cordance  with  the  experiments  made  by  me  thirty- 
four  years  ago,  on  the  composition  of  the  chloruret 
of  lime.  3:01  gr.  of  melted  chloruret  of  lime  gave 
me  7‘75  gr.  of  melted  chloruret  of  silver  ( Afhand - 
lingar  ifysi/c,  Tcemi  och  mineralogi,  vol.  iii,  p.  269). 
By  an  error  wdiich  occurred  in  copying  this  num¬ 
ber  as  7 '7 3,  a  too  high  a  number  Avas  obtained  as 
the  atomic  Aveight  of  calcium  ;  for  7 "75  of  the 
chloruret  of  silver,  obtained  from  3  01  of  melted 
chloruret  of  lime,  gives  254-56  as  the  atomic  weight 
of  calcium.  But  the  chloruret  of  lime  is  not  a 
proper  compound  for  the  determination  of  the 
atomic  Aveight  of  calcium  ;  for  a  small  portion  of 
the  calcium  is  oxidised  at  the  expense  of  the 
A\-ater,  at  the  elevated  temperature  Avhich  is  requi¬ 
site  to  expel  the  last  traces  of  the  water,  hydro¬ 
chloric  acid  escapes,  and  the  solution  of  the 
melted  salt  is  basic,  and  has  a  well-marked  alka¬ 
line  reaction  caused  by  the  free  lime.  It  is,  then, 
evident  that  this  atomic  Aveight  was  too  high.  Al¬ 
though  I  Avas  aware  that  the  atomic  Aveight  of 
calcium  Avas  less  than  had  been  previously  ad¬ 
mitted,  and  that  the  experiments  which  I  had  just 
mentioned  led,  in  this  respect,  to  a  very  probable 
result,  I  must  confess  that,  notwithstanding  the 
esteem  I  have  for  the  chemists  Avho  have  executed 
them,  I  have  no  great  confidence  in  the  numerical 
results  which  have  been  sought  for  under  the 
influence  of  a  preconceived  opinion,  and  the 
correctness  of  Avhich  it  is  rather  sought  to  prove 
than  to  put  to  the  test.  In  this  manner  all  those 
circumstances  Avhich  might  lead  to  a  result  differ¬ 
ing  from  that  Avhich  it  is  desired  to  obtain,  are 
passed  over,  and  the  coincidence  with  hypothesis 
Avhich  is  found,  is  considered  a  sufficient  guarantee 
of  its  correctness.  Thus  Ave  see  at  once  in  the 
experiments  of  M.M.  Eadmann  and  Marchand, 
that  they  had  no  idea  that  the  carbonate  of  lime 
Avhich  they  employed  might  contain  magnesia, 
with  which  lime,  as  it  is  met  with  in  nature,  is 
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constantly  more  or  less  combined.  When  crystal¬ 
lised  cliloruret  of  lime,  or  even  the  melted 
ohloruret,  is  dissolved  in  water,  and  the  clear 
solution  is  mixed  with  lime  water,  a  precipitate 
of  magnesia  is  obtained,  which  can  never  be 
avoided  if  the  solution  is  not  previously  digested 
with  a  little  milk  of  lime,  until  it  has  a  very  strong 
alkaline  reaction, — an  operation  by  which  the 
hydrate  of  magnesia  is  entirely  precipitated,  in 
combination  with  the  hydrate  of  lime. 

It  is  in  such  a  solution  freed  from  magnesia  that 
I  precipitated  the  carbonate  of  lime  by  a  solution 
of  thesesquicarbonate  of  ammonia,  whicliproduced 
considerable  effervescence.  The  precipitate  was 
first  washed  on  a  filter,  then  decanted  into  a  glass 
vessel,  until  the  liquid  was  no  longer  rendered 
turbid  by  the  nitrate  of  silver  ;  then  collected 
again  on  a  filter,  and  dried  during  twenty-four 
hours  at  176°  Fahr.  Six  grammes  of  the  preci¬ 
pitate  thus  dried,  w'ere  introduced  into  a  tube, 
about  a  third  of  an  inch  in  diameter,  and  kept  for 
an  hour  at  from  390°  to  418°,  in  an  oil-bath,  without 
losing  weight.  By  the  calcination  of  this  car¬ 
bonate  of  lime,  in  order  to  render  it  caustic,  ob¬ 
serving  the  necessary  circumstances  to  dose  the 
carbonic  acid,  I  have  constantly  obtained  a  lime 
perfectly  free  from  carbonic  acid,  but,  also,  at  the 
same  time,  a  much  more  considerable  loss  than 
that  sustained  by  Messrs.  Eadmann  and  Marchand, 
and  besides,  never  exactly  the  same  amount  of 
loss  in  two  different  experiments.  I  therefore 
determined,  in  order  to  control  the  preceding 
experiments,  to  perform  one  in  a  small  retort,  and 
I  found  that  at  the  moment  when  the  carbonic 
acid  gas  began  to  be  disengaged,  that  the  vapour 
of  water  was  deposited  in  the  neck  of  the  retort. 
This  vapour  cannot  be  due  to  the  mother-water 
contained  in  the  crystalline  grains  of  the  carbonate 
of  lime,  which,  to  my  great  astonishment,  had  not 
disappeared  at  the  elevated  temperature  of  desic¬ 
cation.  A  small  quantity  of  this  carbonate  of 
lime,  dissolved  in  nitric  acid,  gave,  with  the 
nitrate  of  silver,  a  well-marked  precipitate  of  the 
chloruret  of  silver.  I  then  attempted  to  dissolve 
the  preceding  carbonate  of  lime  in  pure  nitric  acid, 
to  precipitate  it  by  the  sesquicarbonate  of  am¬ 
monia,  and  to  wash  and  dry  the  precipitate  as 
before ;  but  I  thus  met  with  a  much  greater  loss 
than  in  the  other  experiments.  It  was,  therefore, 
evident  that  the  carbonate  of  lime,  prepared  in 
this  manner,  was  not  of  a  nature  to  give  a  correct 
idea  of  the  atomic  weight  of  calcium. 

I  therefore .  chose  another  plan.  I  slacked  a 
certain  quantity  of  caustic  lime,  prepared  during 
the  preceding  experiments,  by  placing  it  in  the 
moist  air  of  a  vessel,  at  the  bottom  of  which 
there  was  some  lime  water;  when  it  was  reduced 
to  a  fine  powder,  I  diluted  it  with  water;  I 
then  added  a  weighed  quantity  of  concentrated 
sulphuric  acid*,  previously  diluted  with  double 
its  volume  of  water ;  1  evaporated  it,  and  heated  it 
to  redness,  as  long  as  the  crucible  continued  to  lose 
weight.  There  was  formed,  during  the  evaporation 
of  the  excess  of  sulphuric  acid,  a  bisulphate  of  lime, 
hitherto  unknown,  which  was  decomposed  very 
slowly  at  red  heat,  giving  out  the  peculiar  odour 
which  is  disengaged  when  an  attempt  is  made  to 
drive  off  the  excess  of  sulphuric  acid  from  the 
bisulphate  of  potash.  If  this  excess  is  not  en¬ 
tirely  expelled,  and  the  gypsum  is  afterwards 
diluted  with  water,  the  latter  will  turn  litmus 
paper  red. 

An  experiment  made  upon  lime  obtained,  by 
means  of  the  carbonate  of  lime,  which  had  been 
precipitated  from  a  solution  of  the  chloruret,  and 
m  wtnch  I  afterwards  found  a  little  of  the  chloruret 
of  lime  has  led  to  363  56  as  the  atomic  weight  of 
lime  ;  but  by  using  lime,  prepared  by  means  of 
the  carbonate,  precipitated  from  the  nitrate  of 
time,  i  obtained  in  five  experiments  the  following 
numbers  as s  the  atomic  weight  of  lime  352-2035 
jol-470,  352-080,  352-430,  351-530.  The  me¬ 
dium  is  3ol  942,  whence  there  results  as  the 
atomic  weight  of  calcium  the  number  25T942 


♦Twelve  grammes  of  this  acid  left  after  evapo¬ 
ration  and  calcination  of  the  residue,  a  milli¬ 
gramme  of  solid  matter,  by  which  extent  the 
calculation  of  the  experiment  ivas  corrected. 


and  for  the  quantity  of  oxygen  contained  in  the 
lime  28’4,  instead  of  28-02,  as  was  previously 
admitted.  The  variations  which  these  experi¬ 
ments  presented,  prove  the  occasion  for  a  better 
method  of  determining  this  atomic  weight;  for 
myself,  I  have  not  been  able  to  find  any  that 
would  accomplish  the  end  better. 

Sulphuret  of  Calcium. — M.  H.  llose  (Poggen- 
dorff’s  Annalen,  vol.  Iv.  p.  433)  has  found  that  the 
sulphuret  of  calcium,  prepared  with  gypsum, 
heated  to  redness,  with  powdered  charcoal,  and 
which  is  taken  up  afterwards  with  water,  under¬ 
goes  during  the  latter  operation  the  same  kind  of 
decomposition  as  the  sulphuret  of  barium  prepared 
in  the  same  manner.  (See  Report,  1842,  p.  58.) 
The  sulphuret  of  calcium  decomposes  the  water  ; 
the  solution  contains  the  sulpholiydrate  of  calcium, 
and  there  remains  a  very  small  quantity  of  lime 
and  hydrate  of  lime  undissolved,  mixed  with  the 
charcoal.  It  is  very  probable  that  the  presence  of 
charcoal  exerts  some  influence  on  this  occasion, 
for  I  have  reduced  lime  obtained  from  calcined 
marble,  to  the  state  of  sulphuret  of  calcium,  over 
which  I  have  passed  sulphuretted  hydrogen,  in  a 
porcelain  tube,  heated  to  redness ;  when  the  gas 
ceased  to  be  absorbed,  the  resulting  sulphuret  of 
calcium  was  in  the  form  of  a  granular  mass,  which 
had  the  grain  of  marble,  and  a  slight  reddish-grey 
shade.  This  mass  was  kept  under  water  in  a  flask 
for  several  months,  without  the  colour  being  in 
the  slightest  degree  changed,  and  without  losing 
its  form,  which  would  have  been  the  inevitable 
consequence  of  the  formation  of  the  sulplio- 
hydrate  of  calcium,  and  of  the  hydrate  of  lime. 
The  water  held  a  very  small  quantity  in  solution  ; 
and  by  evaporation  in  vacuo  over  sulphuric  acid, 
there  remained  a  small  quantity  of  hydrated  sul¬ 
phuret  of  calcium  on  the  glass. 

M.  Rose  has  besides  observed,  that  by  boiling 
in  a  great  deal  of  water  the  sulphuret  of  calcium, 
obtained  by  the  reduction  of  gypsum  by  means  of 
charcoal,  filtering  at  the  boiling  temperature,  and 
destilling  the  liquid  in  a  retort,  until  a  great  part 
of  the  water  has  gone  over,  sulphuretted  hydrogen 
is  disengaged  in  abundance,  and  the  residue 
deposits  gypsum,  crystallised  on  cooling.  If  the 
clear  mother-water  of  this  gypsum  be  subjected  to 
a  fresh  destination,  after  having  been  decanted 
into  a  much  smaller  retort,  and  the  operation 
continued  until  very  little  is  left,  yellow  acicular 
crystals  are  obtained  on  cooling,  the  analyses  of 
which  has  shewn  their  composition  to  be  Ca 
85  +  5Ca  +  20  H. 

Sulphuret  of  Strontian. — M.  Rose  has  also 
examined  the  sulphuret  of  strontian  prepared  in  the 
same  manner,  and  he  found  that  it  was  decomposed 
under  the  influence  of  water,  like  the  preceding, 
into  the  sulpho-hydrate  of  strontian  and  the 
hydrate  of  strontian. 

Glucinium. — Atomic  Weight  and  Composition  of 
Glucine. — M.  Awdejew  (Poggendorff’s  Annalen, 
vol.  Ivi.  p.  101)  has  made,  under  the  direction  of 
M.  H.  Rose,  some  important  experiments  on  the 
composition  of  glucine,  and  the  atomic  weight  of 
glucinium.  T. he  atomic  weight  of  glucinium 
which  has  been  adfiritted  up  to  the  present  time, 
has  been  deduced  from  the  composition  of  the 
soluble  combination  in  water,  which  is  obtained 
by  saturating  diluted  sulphuric  acid  with  the 
hydrate  of  glucine;  this  combination  has  been 
looked  upon  as  being  a  neutral  sulphate  of  glucine, 
whilst  the  salt  which  crystallises  in  a  solution 
containing  a  small  excess  of  sulphuric  acid,  and  in 
which  the  glucine  is  combined  with  a  double 
quantity  of  sulphuric  acid,  was  regarded  as  a 
bisulphate  of  glucine.  By  heating  a  mixture  of 
anhydrous  glucine  and  carbon  in  a  current  of  dry 
chlorine,  M.  Awdejew  obtained  a  chloruret  of 
glucine,  which,  according  to  analysis,  had  a  compo¬ 
sition  perfectly  proportional  to  the  crystallised 
sulphate  ;  so  that,  as  this  chloruretted  combination 
may  be  decomposed  exactly  into  hydrochloric 
acid  and  chlorine,  we  must  regard  the  crystallised 
su’phate  as  being  a  neutral  combination  ;  whence 
it  results  that  glucine  ought  to  contain  twice  as 
much  oxygen  as  it  had  been  supposed  to  do 
previously.  Correct  analyses  of  the  chloruret 
and  sulphate  have  led  to  the  following  composition 
for  glucine  glucinium,  36-742 ;  oxygen,  63-258. 
This  large  proportion  of  oxygen  contained  in  a 


salifiable  base,  which  is  certainly  not  one  of  the 
weakest,  is  a  very  extraordinary  circumstance. 

M.  Awdejew  has  carefully  examined  whether 
glucine  should  be  regarded  as  being  composed  of 
two  atoms  of  the  radical,  and  of  three  atoms  of 
oxygen,  or  else  of  one  atom  of  the  two  elements ; 
and  he  has  finally  decided  for  the  second  opinion, 
founding  it  on  the  circumstance  that  in  the  double 
salts  formed  of  sulphuric  acid,  potash,  and  glucine, 
and  of  fluorine,  potassium,  and  glucinium,  the 
bases  are  found  in  the  proportion  of  one  atom 
of  each,  and  that  in  the  glucic  aluminate  (chiyso- 
beryl)  the  alumen  contains  exactly  three  times 
as  much  oxygen  as  the  glucine.  The  consequence 
of  this  is  that  in  admitting  glucine  G,  the 
formuhe  of  the  emerald,  the  phenalute,  and  the 
euclase  become  much  more  simple.  These 
reasons  are  doubtlessly  of  very  great  importance  ; 
nevertheless,  if  the  question  be  regarded  in  a  more 
extended  point  of  view,  they  appear  to  be  in¬ 
sufficient  to  prove  a  decision.  The  following  are 
the  objections  to  it: — 

1st.  The  atomic  weight  of  glucinium  would 
become  much  less  than  that  of  any  other  known 
body,  except  hydrogen,  namely,  58 ‘04.  This  cir¬ 
cumstance,  however,  would  not  offer  any  difficulty 
of  itself,  if  the  combinations  of  glucinium  had  a 
proportionally  weak  specific  gravity,  for  we  know 
that  a  weak  atomic  weight  causes  a  weak  specific 
gravity.  The  specific  gravity  of  glucine  is  2-967  ; 
and,  if  we  compare  that  of  the  emerald,  2  7, 
with  that  of  the  euclase,  which  contains  one  and 
a  half  times  more  glucine  than  the  emerald,  we 
find  it  to  be  3-0  for  the  euclase— a  number  which 
is  larger  than  all  the  quantity  of  glucine  which  is 
contained  in  it, 

2nd.  The  greater  number  of  the  bases,  not  to 
say  all,  which  are  composed  of  two  atoms  of  the 
radical  and  three  atoms  of  oxygen,  combine  in 
several  proportions  with  sulphuric  acid  to  form 
basic  salts,  namely,  RS3,  which  is  a  neutral  salt, 
RS2  and  R-i  S.  Glucine  produces  all  these  com¬ 
pounds,  as  well  as  alumen,  oxide  of  iron,  chro¬ 
mic  oxide,  oxide  of  manganese,  and  oxide  of 
uranium.  The  second  of  the  salts  represented 
above  is  soluble  in  wrater,  whatever  oxide  it  con¬ 
tains,  and  even  when  it  is  glucine,  whilst  the  third 
and  fourth  are  insoluble.  On  the  other  hand, 
there  does  not  exist,  to  my  knowledge,  any  cor¬ 
responding  example  among  the  bases  contain¬ 
ing  only  one  atom  of  oxygen.  This  circum¬ 
stance,  in  my  opinion,  is  worthy  attention.  Some 
time  since,  M.  K obeli  endeavoured  to  prove  that 
glucine  could  not  contain  three  atoms  of  oxygen, 
because  the  carbonate  of  lime  did  not  precipitate 
it.  M.  Awdejew  has  mentioned  in  his  paper  that 
it  is  precipitated  by  it. 

3rd.  The  proportion  of  glucine  and  of  potass 
contained  in  the  double  salts  is,  in  fact,  a  good 
argument  in  support  of  the  admission  of  G  ;  but 
it  is  not  a  proof,  properly  so  called.  M.  Awdejew 
mentions  that  he  has  not  been  able  to  obtain  the 
double  salt  with  three  atoms  (according  to  its 
atomic  weight)  of  the  sulphate  of  glucine  and  one 
atom  of  the  sulphate  of  potash.  We  may  remark, 
however,  that  such  a  salt  may  be  possessed  of 
such  a  degree  of  solubility  as  not  to  crystallise, 
until  after  the  lapse  of  a  considerable  period  of 
time,  in  a  concentrated  solution ;  we  know, 
besides,  that  salts  combine  the  most  frequently 
in  proportions  other  than  of  one  atom  of  each  of 
the  two  salts — as  for  example,  1  ;  1,  1  ;  1  1 ; 

2,  1  ;  3,  and  others,  and  that  the  .salt  which  con¬ 
tains  one  atom  of  oxygen  is  that  which  presents 
multiples  the  most  frequently.  I  shall  often  have 
occasion  to  speak  of  several  salts  in  which  three 
atoms  of  a  potassic  salt  are  combined  with  one 
atom  of  another  salt,  the  base  o£  which  contains 
three  atoms  of  oxygen the  ferroso-potassie  and 
ferrico-potassic  cyanurets  are  well  known  examples 
of  this  fact.  It  is  not  impossible  to  produce  with 
other  acids,  and  another  base  than  potash,  combi¬ 
nations  in  different  proportions  which  lead  to  other 
results.  Without  wishing  to  diminish  the  impor¬ 
tance  which  the  analysis  of  the  double  salts  may 
have  in  the  decision  of  analogous  questions,  I 
shall  merely  observe  that  it  is  insufficient  unless 
aided  by  other  phenomena,  and  that  we  must  be 
content  with  it,  unless  it  prove  in  evident  contra¬ 
diction. 
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4th.  The  Count  Schaffgotsch  has  analysed  the 
hydrate  of  glucine  (Report,  1841,  p.  51).  If  we 
suppose  that  the  errors  of  observation  committed 
in  these  analyses  have  not  been  too  considerable, 
we  have  between  the  oxygen  of  the  glucine,  and 
the  oxygen  of  the  water,  the  relation  of  3'4.  If 
glucine  is  =  G,  the  hydrate  would  be  Gs  H4  ,  a 
relation  which  is  scarcely  common  ;  if,  on  the 
contrary,  glucine  is  G“‘,  the  hydrate  would  be 
G"‘  +  4  H,  a  formula  which  is  not  at  all  extra¬ 
ordinary. 

5th.  The  formula  of  the  native  combinations 
which  have  been  analysed  are  equally  simple  in 
either  case.  The  formula  of  the  chrysoberyl, 
which  is  an  aluminate,  is  G  +  Al,  or  G  -j-  3  A1 ; 
that  of  the  phenakite  is  G3  Si,  or  G  Si ;  that  of  the 
emerald  is  G3  Si  -j-  Al  Si,  or  G  Si  -f-  Al  Si3  ; 
and  that  of  the  euclase  2  G3  Si  +  AI2  Si,  or 
2  G  Si  +  Ah  Si3.  There  is  not,  therefore,  any 
reason  to  suppose  that  either  of  the  opinions  is 
more  probable  than  the  other. 

All  that  has  been  said  upon  the  subject  is,  in  my 
opinion,  more  favourable  to  the  hypothesis  which 
supposes  glucine  composed  of  two  atoms  of  the 
radical  and  three  atoms  of  oxygen  =  G“-  ;  in  this 
supposition  87’ 124,  would  be  the  weight  of  the 
atom  of  glucinium,  174-28  that  of  the  equivalent 
or  the  double  atom,  and  474-28  the  atomic  weight 
of  glucinium. 

Selenium :  Extraction  of  Selenium  from  the 
Metallic  Seleniurets. — M.  Wohler  (Annalen  der 
Chemie  und  Pharmacie,  vol.  xvi.,  p.  122)  has 
communicated  the  following  method  for  extracting 
selenium  from  its  native  combinations  with  the 
metals.  The  mineral  is  well  pulverised ;  the  car¬ 
bonates  removed  with  diluted  hydrochloric  acid; 
the  residue,  after  having  been  well-washed  and 
dried,  is  mixed  with  an  equal  weight  of  perfectly 
carbonised  tartar,  and  the  mixture  introduced  into 
a  crucible,  and  covered  with  a  layer  of  coarsely- 
powdered  charcoal ;  the  crucible,  with  a  lid  upon 
it,  is  then  exposed  to  a  moderate  red  heat.  After 
calcination,  the  mass  contained  in  the  crucible  is 
rapidly  pulverised;  it  is  thrown  upon  a  filter  and 
sprinkled  with  water,  previously  deprived  of  air 
by  boiling;  the  filter  is  kept  constantly  full  of 
water,  by  means  of  a  washing-flask  containing 
boiled  water;  and  the  process  is  continued  as 
long  as  the  water  is  coloured.  The  filtered  liquid 
is  collected  in  flat  capsules,  in  which  it  is  exposed 
to  the  air  for  several  days  ;  during  that  time  the 
selenium  is  gradually  precipitated,  and  the  liquid, 
which  was  at  first  of  a  red,  beer  colour,  becomes 
colourless.  The  selenium  is  thrown  uf>on  a  filter, 
where  it  is  washed  and  then  destilled,  after  which 
operation  there  always  remains  a  little  metallic 
seleniuret.  The  alkaline  liquid  also  holds  in 
solution  a  little  selenite  of  potash ;  it  is  saturated 
with  sulphurous  acid,  and  boiled,  after  sulphuric 
acid  has  been  added,  by  which  all  the  selenium  is 
precipitated  in  the  metallic  state.  When  the  seleni¬ 
uret  which  is  employed,  is  the  seleniuret  of  lead, 
which  frequently  contains  silver,  the  latter  should 
be  collected  from  the  residue. 

Neiv  Source  of  Selenium. — M.  Otto  (Annalen 
der  Chemie  und  Pharmacie,  vol.  xlii.,p.  845)  has 
pointed  out  a  new  source  whence  selenium 
may  be  obtained.  At  Rammelsburg,  near  Oker- 
hute,  a  proper  apparatus  has  been  erected  for 
preparing  sulphuric  acid  on  a  large  scale,  by 
means  of  the  sulphurous  acid  which  is  disengaged 
during  the  washing.  There  is  thrown  down  in 
this  acid  at  the  bottom  of  the  leaden  chambers, 
a  red  mud,  analogous  to  that  which  was  formerly 
deposited  at  Gripsholm,  and  which  contains 
selenium,  sulphur,  mercury,  antimony,  copper, 
lead,  iron,  and  a  little  zinc.  M.  Otto  has  obtained 
four  per  cent,  of  selenium  from  it. 

(To  be  continued.) 


Doctor  Berenquier’s  Pills  against  the 
Incontinence  of  Urine. — Balsam  of  copaiva, 
three  grammes  ;  peroxide  of  iron,  six  grammes. 
Mix  exactly  ;  make  100  pills.  The  patient  takes 
in  the  beginning  one  pill  previous  to  each  meal ; 
the  doses  are  gradually  augmented  until  ten  per 
diem  are  consumed  ;  at  the  same  time  tisanes  of 
foliorum  nucis  juglantis  aTe  made  use  ot  as  the 
usual  beverage, — Journal  de  Chimie  et  dt  Phar¬ 
macie, 


ANIMAL  CHEMISTRY  ;  OR  ORGANIC 
CHEMISTRY  IN  ITS  APPLICATIONS 
TO  PHYSIOLOGY  AND  PATHOLOGY. 
By  Justus  Liebig,  M.D.,  &c. 


(Continued  from  page  187.) 

The  third  division  of  medicinal  substances  is 
composed  of  bodies,  the  elements  of  which  take 
a  direct  share  in  the  changes  going  on  in  the 
animal  body.  When  introduced  into  the  system, 
they  augment  the  energy  of  the  vital  activity  of 
one  or  more  organs — they  excite  morbid  pheno¬ 
mena  in  the  healthy  body.  All  of  them  produce 
a  marked  effect  in  a  comparatively  small  dose, 
and  many  are  poisonous  when  administered  in 
larger  quantity.  None  of  the  substances  in 
this  class  can  be  said  to  lake  a  decided  share 
in  the  nutritive  process,  or  to  be  employed  by  the 
organism  in  the  production  of  blood ;  partly 
because  their  composition  is  different  from  that 
of  blood,  and  partly  because  the  proportion  in 
which  they  must  be  given,  to  exert  their  influence, 
is  as  nothing,  compared  with  the  mass  of  blood. 
These  substances, when  taken  into  the  circulation, 
alter,  as  is  commonly  said,  the  quality  of  the 
blood  ;  and  in  order  that  they  may  pass  from  the 
stomach  into  the  circulation  with  their  entire 
efficacy,  we  must  assume  that  their  composition 
is  not  affected  by  the  organic  influence  of  the 
stomach.  If  insoluble  when  given,  they  are 
rendered  soluble  in  that  organ,  but  they  are  not 
decomposed  ;  otherwise  they  would  be  incapable 
of  exerting  any  influence  on  the  blood. 

The  blood,  in  its  normal  state,  possesses  two 
qualities  closely  related  to  each  other,  although 
we  may  conceive  one  of  them  to  be  quite  inde¬ 
pendent  of  the  other.  The  blood  contains,  in 
the  form  of  the  globules,  the  carriers,  as  it  were, 
of  the  oxygen  which  serves  for  the  production  of 
certain  tissues,  as  well  as  for  the  generation  of 
animal  heat.  The  globules  of  the  blood,  by 
means  of  the  property  they  possess  of  giving  off 
the  oxygen  they  have  taken  up  in  the  lungs, 
without  losing  their  peculiar  character,  deter¬ 
mine  generally  the  change  of  matter  in  the  body. 
The  second  quality  of  the  blood,  namely:  the 
property  which  it  possesses  of  becoming  part  of 
an  organised  tissue,  and  its  consequent  adapta¬ 
tion  to  promote  the  formation  and  the  growth  of 
organs,  as  well  as  to  the  reproduction  and  sup¬ 
ply  of  water  in  the  tissues,  is  owing  chiefly  to 
the  presence  of  dissolved  fibrine  and  albumen. 
These  two  chief  constituents  which  serve  for  nu¬ 
trition  and  the  reproduction  of  matter,  in  passing 
through  the  lungs,  are  saturated  with  oxygen, 
or,  at  all  events,  absorb  so  much  from  the  atmo¬ 
sphere  as  entirely  to  lose  the  power  of  extracting 
oxygen  from  the  other  substances  present  in  the 
blood.  We  know  for  certain,  that  the  globules 
of  the  venous  blood,  when  they  come  in 
contact  with  air  in  the  lungs,  change  their 
colour,  and  that  this  change  of  colour  is  accom¬ 
panied  by  an  absorption  ol  oxygen  ;  and  that  all 
those  constituents  of  the  blood,  which  possess 
in  any  degree  the  power  of  combining  with 
oxygen,  absorb  it  in  the  lungs,  and  becomes 
saturated  with  it.  Although  in  contact  with 
these  other  compounds,  the  globules,  when  arte- 
rialised,  retain  their  florid  red  colour  in  the 
most  minute  ramifications  of  the  arteries ;  and 
we  observe  them  to  change  their  colonr,  and  to 
assume  the  dark  red  colour  which  characterises 
venous  blood,  only  during  their  passage  through 
the  capillaries.  From  these  facts  we  must  con¬ 
clude,  that  the  constituents  of  arterial  blood  are 
altogether  destitute  of  the  power  to  deprive  the 
arterialised  globules  of  the  oxygen  which,1  they 
have  absorbed  from  the  air ;  and  we  can  draw 
no  other  conclusion  from  the  change  of  colour 
which  occurs  in  the  capillaries,  than  that  the 
arterialised  globules,  during  their  passage 
through  the  capillaries,  return  to  the  condition 
which  characterised  them  in  venous  blood ;  that, 
consequently,  they  give  up  the  oxygen  absorbed 
in  the  lungs,  and  thus  acquire  the  power  of  com¬ 
bining  with  that  element  afresh. 

We  find,  therefore,  in  arterial  blood,  albumen, 
which,  like  all  the  other  constituents  of  that 
fluid,  has  become  saturated  with  oxygen  in  its 


passage  through  the  lungs,  and  oxygen  gas, 
which  is  conveyed  to  every  particle  in  the  body 
in  chemical  combination  with  the  globules  of 
the  blood.  As  far  as  our  observations  extend 
(in  the  development  of  the  chick  during  incuba¬ 
tion),  all  the  conditions  seem  to  be  here  united 
which  are  necessary  to  the  formation  of  every 
kind  of  tissue  ;  while  that  portion  of  oxygen 
which  is  not  consumed  in  the  growth  or  repro¬ 
duction  of  organs,  combines  with  the  substance 
of  the  living  parts,  and  produces,  by  its  union 
with  their  elements,  the  act  of  transformation 
which  we  have  called  the  change  of  matter.  It 
is  obvious  that  all  compounds,  of  whatever  kind, 
which  are  present  in  the  capillaries,  whether  se¬ 
parated  there,  or  introduced  by  endosmosis  or 
imbibition,  if  not  altogether  incapable  of  uniting 
with  oxygen,  must,  when  in  contact  with  the 
arterialised  globules,  the  carriers  of  oxygen,  be 
affected  exactly  in  the  same  way  as  the  solids 
forming  parts  of  living  organs.  These  com¬ 
pounds,  or  their  elements,  will  enter  into  combi¬ 
nation  with  oxygen,  and,  in  this  case,  there  will 
either  be  no  change  of  matter,  or  that  change 
will  exhibit  itself  in  another  form,  yielding  pro¬ 
ducts  of  a  different  kind.  The  conception,  then, 
of  a  change  in  the  two  qualities  of  the  blood, 
above  alluded  to,  by  means  of  a  foreign  body  con¬ 
tained  in  the  blood,  or  introduced  into  the  circula¬ 
tion  (a  medicinal  agent),  presupposes  two  kinds 
of  operation.  Assuming  that  the  remedy  cannot 
enter  into  any  such  chemical  union  with  the  con¬ 
stituents  of  the  blood,  as  puts  an  end  to  the 
vital  activity  ;  assuming,  further,  that  it  is  not 
in  a  condition  of  transformation  capable  of  being- 
communicated  to  the  constituents  of  the  blood, 
or  of  the  organs,  and  of  continuing  in  them  ; 
assuming,  lastly,  that  it  is  incapable,  by  its  con¬ 
tact  with  the  living  parts,  of  putting  a  stop  to 
the  change  of  matter,  the  transformation  of  their 
elements ;  then,  in  order  to  discover  the  modus 
operandi  of  this  class  of  medicinal  agents, 
nothing  is  left  but  to  conclude,  that  their  ele¬ 
ments  take  a  share  in  the  formation  of  certain 
constituents  of  the  living  body,  or  in  the  produc¬ 
tion  of  certain  secretions. 

The  vital  process  of  secretion,  in  so  far  as  it  is 
related  to  the  chemical  forces,  has  been  subjected 
to  examination  in  the  preceding  observations. 
In  the  carnivora,  we  have  reason  to  believe, 
that,  without  the  addition  of  any  foreign  matter 
in  the  food,  the  bile,  and  the  constituents  of  the 
urine,  are  formed  in  those  parts  where  the 
change  of  matter  takes  place.  In  other  classes 
of  animals,  on  the  other  hand,  we  may  suppose 
that,,  in  the  organ  of  secretion  itself,  the  secreted 
fluid  is  produced  from  certain  matters  conveyed 
to  it ;  in  the  lierbivora,  for  example,  the  bile  is 
formed  from  the  elements  of  starch  along  with 
those  of  a  nitrogenised  product  of  the  metamor¬ 
phosis  of  the  tissues.  But  this  supposition  by 
no  means  excludes  the  opinion,  that, in  the  carni¬ 
vora,  the  products  of  the  metamorphosed  tissues 
are  resolved  into  bile,  uric  acid,  or  urea,  only 
after  reaching  the  secreting  organ ;  nor  the 
opinion  that  the  elements  of  the  non-azotised 
food,  conveyed  directly,  by  the  circulation,  to 
every  part  of  the  body,  where  change  of  matter 
is  going  on,  may  then  unite  with  the  elements  ot 
the  metamorphosed  tissues,  to  form  the  consti¬ 
tuents  of  the  bile  and  of  the  urine. 

If  we  now  assume  that  certain  medicinal 
agents  may  become  constituents  of  secretions, 
this  can  only  occur  in  two  ways.  Either  they 
euter  the  circulation,  and  take  a  direct  share 
in  the  change  of  matter,  in  so  far  as  their  ele¬ 
ments  enter  into  the  composition  of  the  new  pro¬ 
ducts;  or  they  are  conveyed  to  the  organs  of  se¬ 
cretion,  where  they  exert  an  influence  on  the 
formation,  or  on  the  quality,  of  the  secretion  by 
the  addition  of  their  elements.  In  either  case 
they  must  lose,  in  the  organism,  their  chemical 
character;  and  we  know,  with  sufiBcierrc  cer¬ 
tainty,  that  this  class  of- medicinal  bodies  disap¬ 
pears  in  the  body  without  leaving  a  trace.  In 
fact,  if  we  ascribe  to  them  any  effect,  they  cannot 
lose  their  peculiar  character  by  the  action 
of  the  stomach  ;  their  disappearance  therefore 
presupposes  that  they  have  been  applied  to 


204 


THE  MEDICAL  TIMES. 


certain  purposes,  which  cannot  be  imagined  to 
occur  without  a  change  in  their  composition. 
Now,  however  limited  may  be  our  knowledge 
of  the  composition  of  the  different,  secretions, 
with  the  exception  of  the  bile,  this  much  is 
certain,  that  all  the  secretions  contain  nitrogen 
chemically  combined.  They  pass  into  fetid 
putrefaction,  and  yield,  either  in  this  change, 
or  by  dry  distillation,  ammoniacal  products. 
Even  the  saliva,  when  acted  on  by  caustic  potash, 
disengages  ammonia  freely. — Medicinal  agents 
rnay  be  divided  into  two  classes,  the  nitrogenised 
and  the  non-nitrogenised.  The  nitrogenised 
vegetable  principles,  whose  composition  differs 
from  that  of  the  proper  nitrogenised  elements  of 
nutrition,  also  produced  by  a  vegetable  organism, 
are  distinguished  beyond  all  others  for  their 
powerful  action  on  the  animal  economy.  The 
effects  of  these  substances  are  singularly 
varied;  from  the  mildest  form  of  the  action  of 
aloes,  to  the  most  terrible  poison,  strychnia,  we 
observe  an  endless  variety  of  different  actions. 
With  the  exception  of  three,  all  these  substances 
produce  disease  in  the  healthy  organism,  and 
are  poisonous  in  certain  doses.  Most  of  them 
are  alkaline.  No  r-emedy,  devoid  of  nitrogen, 
possesses  a  poisonous  action  in  a  similar  dose. 
The  medicinal  or  poisonous  action  of  the  nitro¬ 
genised  vegetable  principles  has  a  fixed  relation 
to  their  composition — it  cannot  be  supposed  to 
be  independent  of  the  nitrogen  they  contain, 
but  is  certainly  not  in  direct  proportion  to  the 
quantity  of  nitrogen.  Solanine  and  picrotoxine, 
which  contain  least  nitrogen,  are  powerful 
poisons.  Quinine  contains  more  nitrogen  than 
morphia.  Caffeine  and  theobromine,  the  most 
highly  nitrogenised  of  all  vegetable  principles, 
are  not  poisonous.  A  nitrogenised  body,  which 
exerts,  by  means  of  its  elements,  an  influence 
on  the  formation  or  on  the  quality  of  a  secretion, 
must,  in  regard  to  its  chemical  character,  be 
capable  of  taking  the  same  share  as  the  nitro¬ 
genised  products  of  the  animal  body  do  in  the 
formation  of  the  bile  ;  that  is,  it  must  play  the 
same  part  as  a  product  of  the  vital  process. 
On  the.  other  hand,  a  non-azotised  medicinal 
agent,  in  so  far  as  its  action  affects  the  secre¬ 
tions,  must  be  capable  of  performing,  in  the 
animal  body,  the  same  part  as  that  which  we 
have  ascribed,  in  the  formation  of  bile,  to  the 
non-azotised  elements  of  food. 

Thus,  if  we  suppose  that  the  elements  of  hip- 
puric  and  uric  acids  are  derived  from  the  sub¬ 
stances  of  the  organ  in  which  vitality  resides  ; 
that,  as  products  of  the  transformation  of  these 
organs,  they  lose  the  vital  character,  without 
losing  the  capacity  of  undei going  changes  under 
the  influence  of  the  inspired  oxygen,  or  of  the 
apparatus  of  secretion;  we  can  hardly  doubt 
that  similar  nitrogenised  compounds,  products 
of  the  vital  process  in  plants,  when  introduced 
into  the  animal  body,  may  be  employed  by  the 
organism  exactly  in  the  same  way  as  the  nitro¬ 
genised  products  of  the  metamorphosis  of  the 
animal  tissues  themselves.  Ifhippuric  or  uric 
acids,  or  any  of  their  elements,  can  take  a  share, 
tor  example,  in  the  formation  and  supply  of  bile 
we  must  allow  the  same  power  to  other  analo¬ 
gous  nitrogenised  compounds. 

IV e  shall  certainly  never  be  able  to  discover 
how  men  were  led  to  the  use  of  the  hot  infusion 
ot  the  leaves  of  a  certain  shrub  (tea),  or  of  a 
decoction  of  certain  roasted  seeds  feoffee). 
Some  cause  there  must  be,  which  would  explain 
how  the  practice  has  become  a  necessary  of  life 
to  whole  nations.  But  it  is  surely  still  more 
remarkable,  that  the  beneficial  effects  of  both 
plants  on  the  health  must  be  ascribed  to  one  and 
the  same  substance,  the  presence  of  which  in 
two  vegetables,  belonging  to  different  natural 
families,  and  the  produce  of  different  quarters 
of  the  globe,  could  hardly  have  presented  itself 
to  the  boldest  imagination.  Yet  recent  re¬ 
searches  have  show’ll,  in  such  a  manner  as  to  ex¬ 
clude  all  doubt,  that  caffeine,  the  peculiar 
principle  of  coffee,  and  theine,  that  of  tea  are  in 
all  respects  identical. 

It  is  not  less  worthy  of  notice,  that  the 
American  Indian,  living  entirely  on  flesh,  dis¬ 


covered  for  himself,  in  tobacco-smoke,  a  means 
of  retarding  the  change  of  matter  in  the  tissues 
of  his  body,  and  thereby  of  making  hunger  more 
endurable  ;  and  that  he  cannot  withstand  the 
action  of  brandy,  which,  acting  as  an  element  of 
respiration,  puts  a  stop  to  the  change  of  matter 
by  performing  the  function  which  properly 
belongs  to  the  products  of  the  metamorphosed 
tissues.  Tea  and  coffee  were  originally  met  with 
among  nations  whose  diet  is  chiefly  vegetable. 
Without  entering  minutely  into  the  medicinal 
action  of  caffeine  (theine),  it  cannot  but  appear 
a  most  striking  fact,  even  ifwre  were  to  deny  its 
influence  on  the  process  of  secretion,  that  this 
substance,  with  the  addition  of  oxygen  and  the 
elements  of  water,  can  yield  taurine,  the  nitro¬ 
genised  compound  peculiar  to  bile.  A  similar 
relation  exists  in  the  case  of  the  peculiar  prin¬ 
ciple  of  asparagus,  and  of  a] thoea,  asparagine  ; 
which  also,  by  the  addition  of  oxygen  and  the 
elements  of  water,  yields  the  elements  of  taurine. 
The  addition  of  the  elements  of  water  and  of  a 
certain  quantity  of  oxygen  to  the  elements  of 
theobromine,  the  characteristic  principle  of  the 
cacao  bean  (iheobroma  cacao),  yields  the 
elements  of  taurine  and  urea,  of  taurine,  carbonic 
acid  and  ammonia,  or  of  taurine  and  uric  acid. 
To  see  how  the  action  of  caffeine,  asparagine, 
theobromine,  &c.,  maybe  explained,  we  must  call 
to  mind  that  the  chief  constituent  of  the  bile 
contains  only  3*8  per  cent,  of  nitrogen,  of  which 
only  the  half,  or  1*9  per  cent,  belongs  to  the 
taurine.  Bile  contains,  in  its  natural  state, 
water  and  solid  matter,  in  the  proportion  of  90 
parts  by  weight  of  the  former  to  10  of  the  latter. 
If  we  suppose  these  10  parts  by  weight  of  solid 
matter,  to  be  choleic  acid,  with  3’87  percent,  of 
nitrogen,  then  100  parts  of  fresh  bile  will  contain 
0071  parts  of  nitrogen  in  the  shape  of  taurine. 
Now  this  quantity  is  contained  in  0*6  parts  of 
caffeine  ;  or  two  8-10ths  grains  of  caffeine  can 
give  to  an  ounce  of  bile  the  nitrogen  it  contains 
in  the  form  of  taurine.  If  an  infusion  of  tea 
contain  no  more  than  the  1-1 0th  of  a  grain  of 
caffeine,  still  if  it  contribute,  in  point  of  fact,  to 
the  formation  of  bile,  the  action,  even  of  such  a 
quantity,  cannot  be  looked  on  as  a  nullity. 
Neither  can  it  be  denied,  that  in  the  case  of  the 
excess  of  the  non-azotised  food  and  a  deficiency 
of  motion,  which  is  required  to  cause  a  change 
of  matter  in  the  tissues,  and  thus  to  yield  the 
nitrogenised  product,  which  enters  into  the 
composition  of  the  bile  ;  that,  in  such  a  condition, 
the  health  may  be  benefited  by  the  use  of  com¬ 
pounds  which  are  capable  of  supplying  the 
place  of  the  nitrogenised  product  produced  in  the 
healthy  state  of  the  body,  and  essential  to  the 
production  of  an  important  element  of  respiration. 
In  a  chemical  sense— and  it  is  this  alone  which 
the  preceding  marks  are  intended  to  show — 
caffeine  or  theine,  asparagine,  and  theobromine 
are,  in  virtue  of  their  composition,  better  adapted 
to  this  purpose,  than  all  other  nitrogenised 
vegetable  principles.  The  action  of  these  sub¬ 
stances,  in  ordinary  circumstances,  is  not 
obvious,  but  it  unquestionably  exists.  This 
pait  ot  our  author  s  work  is  concluded  by  some 
ingenious  observations  on  the  theory  of  the  action 
ot  the  vegetable  alkalies ;  the  composition  and 
origin  of  nervous  matter;  its  relation  to  that  of 
the  vegetable  alkalies,  and  the  theory  of  the 
action  of  . the  latter.  The  extent  to  which  we 
have  carried  our  analysis,  however,  prevents  us 
from  dwelling  longer  on  this  part  of  the  work. 

For  a  somewhat  similar  reason,  we  must 
decline  introducing  any  of  the  third  part  of  this 
work,  which  treats  of  the  abstruse  laws  of  the 
phenomena  of  motion,  and  is  entirely  of  a  specu¬ 
lative  character.  We  shall  therefore  proceed  to 
the  analysis  of  our  author’s  treatises  on  the 
Theory  of  Disease,  and  the  Theory  of  Respiration. 

Theory  or  Disease. 

Eveiy  substance  or  matter,  every  chemical 
or  mechanical  agency,  which  changes  or  disturbs 
the  restoration  of  the  equlibrium  between  the 
manifestations  of  the  causes  ofw’aste  and  supply, 
in  such  a  way  as  to  add  its  action  to  the  causes 
of  waste,  is  called  by  our  author  a  cause  of 


disease.  Disease  occurs  when  the  sum  of  vital 
force,  which  tends  to  neutralise  all  causes  of 
disturbance  (in  other  words,  when  the  resistance 
offered  by  the  vital  force),  is  weaker  than  the 
acting  cause  of  disturbance.  Death  is  that 
condition  where  all  resistance  on  the  part  of  the 
vital  force  entirely  ceases.  To  the  observer,  the 
action  of  a  cause  of  disease  exhibits  itself  in  the 
disturbance  of  the  proportions  between  waste 
and  supply  which  are  proper  to  each  period  of 
life.  In  medicine,  every  abnormal  condition  of 
supply  or  waste,  in  all  parts  or  in  a  single  part 
of  the  body,  is  called  disease.  It  is  evident  that 
one  and  the  same  cause  of  disease  will  produce 
in  the  organism  very  different  effects,  according 
to  the  period  of  life  ;  and  that  a  certain  amount 
of  disturbance,  which  produces  disease  in  the 
adult  state,  may  be  without  influence  in  child¬ 
hood  or  in  old  age.  A  cause  of  disease  may, 
when  it  is  added  to  the  cause  of  waste  in  old 
age,  produce  death  (annihilate  all  resistance  on 
the  part  of  the  vital  force) ;  while  in  the  adult 
state  it  may  produce  only  a  disproportion  between 
supply  and  waste  ;  and  in  infancy  only  an  equi¬ 
librium  between  supply  and  waste. 

A  cause  of  disease  which  strengthens  the 
causes  of  supply,  either  directly  or  indirectly, 
by  weakening  the  action  of  the  causes  of  waste, 
destroys,  in  the  child  and  in  the  adult,  the 
relative  normal  stale  of  health  ;  while  in  old 
age  it  merely  brings  the  waste  and  supply  into 
equilibrium. 

A  child,  lightly  clothed,  can  bear  cooling  by  a 
low  external  temperature,  without  injury  to 
health;  the  force  available  for  mechanical  pur¬ 
poses  and  the  temperature  of  its  body  increase 
with  the  change  of  matter  which  follows  the 
cooling ;  while  a  high  temperature,  which  im¬ 
pedes  the  change  of  matter,  is  followed  by 
disease. 

On  the  other  hand,  in  hospital  and  charitable 
institutions,  in  which  old  persons  spend  the  last 
years  of  life,  when  the  temperature  of  the  dor¬ 
mitory,  in  winter,  falls  even  a  few  degrees 
below  the  usual  point,  we  see  that  by  this  slight 
degree  of  cooling  the  death  of  the*  oldest  and 
weakest  is  occasioned. 

A  deficiency  of  resistance,  in  a  living  part, 
to  the  causes  of  waste,  is  a  deficiency  of  resist¬ 
ance  to  the  action  of  the  oxygen.  When  this 
j  resistance  diminishes  in  a  living  part,  the  change 
I  °f  matter  increases  in  an  equal  degree.  Since 
the  phenomena  of  motion  in  the  animal  body 
are  dependant  on  the  change  of  matter,  the  in¬ 
crease  of  the  change  of  matter  is  followed  by  an 
increase  of  all  the  motions.  According  to  the 
conducting  power  of  the  nerves,  the  available 
force  is  carried  away  by  the  nerves  of  involun¬ 
tary  motion  alone,  or  by  all  the  nerves  together. 
Hence,  if,  in  consequence  of  a  diseased  trans¬ 
formation  of  living  tissues,  a  greater  amount  of 
force  be  generated  than  is  required  for  the  pro¬ 
duction  of  the  normal  motions,  it  is  seen  in  an 
acceleration  of  all  or  some  of  the  involuntary 
motions,  as  well  as  in  a  higher  temperature  of 
the  diseased  part.  This  condition  is  called 
fever.  When  a  great  excess  of  force  is  produced 
by  change  of  matter,  the  force,  since  it  can 
only  be  consumed  by  motion,  extends  itself  to 
the  apparatus  of  voluntary  motion.  This  state  is 
called  a  febrile  paroxysm.  From  the  accelera¬ 
tion  of  the  circulation  in  fever,  more  arterial 
blood,  and,  in  consequence,  more  oxygen,  is  con¬ 
veyed  to  the  diseased  part,  as  well  as  to  all  other 
parts  ;  and,  if  the  active  force  in  the  healthy  parts 
continue  uniform,  the  whole  action  of  the  excess 
of  oxygen  must  be  exerted  on  the  diseased  part 
alone. 

Should  there  be  formed  in  the  diseased  parts, 
in  consequence  of  the  change  of  matter,  from  the 
elements  of  the  blood,  or  of  the  tissue,  new  pro¬ 
ducts,  which  the  neighbouring  parts  cannot 
employ  for  their  own  vital  functions  ; — should 
the  surrounding  parts,  moreover,  be  unable  to 
convey  these  products  to  other  parts,  where  they 
may  undergo  transformation,  then  these  new 
products  will  sutler,  at  the  place  of  their  forma¬ 
tion,  a  process  of  decomposition  analogous  to 
fermentation  or  putrefaction.  In  some  cases, 
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medicine  removes  these  diseased  conditions,  by 
exciting  in  the  vicinity  of  the  diseased  part,  or 
in  any  convenient  situation,  an  artificial  diseased 
state  (as  by  blisters,  &c.) ;  thus  diminishing,  by 
means  of  artificial  disturbance,  the  resistance 
offered  to  the  external  causes  of  change  in  these 
parts  by  the  vital  force.  The  physician  succeeds  in 
putting  an  end  to  the  original  diseased  condition, 
when  the  disturbance  artificially  exerted  exceeds 
in  amount  (he  diseased  state  to  be  overcome. 
The  resistance  offered  by  the  vital  force  to  the 
action  of  oxygen  in  the  diseased  part,  being 
feebler  than  in  the  healthy  state,  by  artificially 
diminishing  the  resistance  in  another  part,  tire 
chemical  action  is  diminished  in  the  diseased 
part,  being  directed  to  another  part,  where  the 
physician  has  succeeded  in  producing  a  still 
more  feeble  resistance  to  the  action  of  oxygen 
(the  change  of  matter). 

Health  and  the  restoration  of  the  diseased 
tissue  follow,  when  we  are  able  so  far  to  weaken 
the  disturbing  action  of  oxygen,  that  it  becomes 
inferior  to  the  resistance  of  the  vital  force.  In 
other  cases,  where  artificial  external  disturbance 
produces  no  effect,  other  indirect  methods  are 
adopted  to  exalt  the  resistance  offered  by  the 
vital  force.  The  physician  diminishes, by  blood¬ 
letting,  the  number  of  the  carriers  of  oxygen 
(the  globules),  and  by  this  means  the  conditions 
of  change  of  matter  :  he  excludes  from  the  food 
whatever  is  convertible  into  blooc^;  he  gives 
non-a/.otised  food,  which  supports  the  respiratory 
process,  as  well  as  fruit  and  vegetables,  which 
contain  the  alkalies  necessary  for  the  secretions. 

If,  by  these  means,  he  succeeds  in  causing  the 
vital  force  in  the  diseased  part  to  overcome  the 
chemical  action,  and  that  without  arresting  the 
functions  of  the  other  organs,  health  is  restored. 
To  this  plan  of  cure  there  is  a  powerful  ally  for 
the  diseased  organ,  viz. :  the  vital  force  of  the 
healthy  parts.  When  blood  is  abstracted,  the 
external  causes  of  change  are  diminished  in 
them,  and  so  their  vital  force  obtains  the  predo¬ 
minance — the  sum  of  all  resisting  powers,  in 
the  system,  taken  together,  increases  in  propor¬ 
tion  as  the  amount  of  oxygen  acting  on  them  in 
the  blood  is  diminished. 

The  vital  force,  in  all  its  manifestations, 
behaves  itself  like  all  other  natural  forces  ;  it 
is  devoid  of  consciousness  or  volition,  and  is 
subject  to  the  action  of  a  blister.  According  to 
the  author’s  theory,  the  body  may  be  compared 
to  a  self-regulating  steam-engine,  with  respect 
to  the  production  of  heat  and  of  force.  With  the 
lowering  of  the  external  temperature  the  re¬ 
spirations  become  deeper  and  more  frequent ; 
oxygen  is  supplied  in  greater  quantity;  the 
change  of  matter  is  increased,  and  more  food 
must  be  supplied,  if  the  temperature  of  the  body 
is  to  remain  unchanged. 

From  the  theory  of  disease  here  proposed,  it 
follows  that  a  diseased  condition  once  esta¬ 
blished,  in  any  part  of  the  body,  cannot  be  made 
to  disappear  by  the  chemical  action  of  a  remedy. 
A  limit  may  be  put  by  a  remedy  to  an  abnormal 
process  of  transformation  :  that  process  may  be 
accelerated  or  retarded ;  but  this  alone  does 
not  restore  the  healthy  condition.  The  art  of 
the  physician  consists  in  the  knowledge  of  the 
means  which  enable  him  to  exercise  an  influence 
on  the  duration  of  the  disease  ;  and  in  the 
removal  of  all  disturbing  causes,  the  action  of 
which  strengthens  or  increases  that  of  the  actual 
cause  of  disease. 

The  same  method  of  treatment  may  restore 
health  in  one  individual,  which  may  prove 
fatal  to  another.  Thus,  in  certain  inflammations 
affecting  highly  muscular  subjects,  the  anti¬ 
phlogistic  treatment  is  esteemed  ;  while  in  other 
cases  bloodletting  is  prejudicial.  The  vivifying 
agency  of  the  blood  must  ever  continue  to  be 
the  most  important  condition  in  the  restoration 
of  a  disturbed  equilibrium,  which  result  al¬ 
ways  depends  on  a  saving  of  time.  It  is  obvious, 
moreover,  that  in  all. diseases  where  the  forma¬ 
tion  of  contagious  matter  and  of  exanthemata  is 
accompanied  by  fever,  two  diseased  conditions 
simultaneously  exist,  and  two  processes  are 
simultaneously  completed;  and  that  the  blood, 


as  it  were  by  reaction  (fever),  becomes  a  means 
of  cure,  as  being  the  carrier  of  that  substance 
without  whose  aid  the  diseased  products  cannot 
be  rendered  harmless,  destroyed,  or  expelled 
from  the  body;  a  means  of  cure,  by  which,  in 
short,  neutralisation  or  equilibrium  if  effected. 

THEORY  OF  RESPIRATION. 

During  the  passage  of  venous  blood  through 
the  lungs,  the  globules  chauge  their  colour,  and 
with  this  change,  oxygen  is  absorbed — for  every 
volume  of  oxygen  absorbed,  an  equal  volume  of 
carbonic  acid  is,  in  most  cases,  given  out.  The 
red  globules  contain  a  compound  of  iron,  and  no 
other  constituent  of  the  body  contains  iron. 
The  change  of  colour  in  the  globules  of  venous 
blood  depends  on  the  action  of  oxygeD. 

The  globules  of  arterial  blood  retain  their 
colour  in  the  larger  vessels,  and  lose  it  during 
their  passage  through  the  capillaries.  The 
change  of  colour  in  the  venous  globules  depends 
on  the  combination  of  some  one  of  their  elements 
with  oxygen  ;  which  absorption  is  attended  with 
the  separation  of  carbonic  acid  gas.  This  gas  is 
not  separated  from  the  serum  ;  as  the  serum  has 
not  the  property  of  giving  off  carbonic  acid,  when 
in  contact  with  oxygen. 

Arterial  blood,  when  drawn  from  the  body, 
has  its  florid  colour  soon  changed  to  a  dark 
red  ;  this  is  effected  by  the  action  of  carbonic 
acid  on  the  globules,  florid  blood  absorbing  a 
number  of  gases,  which  do  not  dissolve  in  the 
fluid  part  of  the  blood,  when  separated  from 
the  globules.  It  is  evident,  therefore,  that  the 
globules  have  the  power  of  combining  with  gases. 

The  globules,  darkened  by  carbonic  acid, 
again  become  florid  in  oxygen,  with  disengage¬ 
ment  of  carbonic  acid.  The  globules  of  the 
blood  contain  a  compound  of  iron.  From  the 
invariable  presence  of  iron  in  red  blood,  we 
must  conclude  that  it  is  indispensably  necessary 
to  animal  life  ;  and  since  we  know  that  the  glo¬ 
bules  take  no  share  in  the  process  of  nutrition, 
they  evidently  play  a  part  in  the  respiratory' 
process.  The  compound  of  iron  in  the  globules 
has  the  characters  of  an  oxidised  compound. 
The  observations,  made  on  the  very  remarkable 
properties  of  the  compounds  of  iron,  lead  to  the 
opinion  that  the  globules  of  arterial  blood  con¬ 
tain  a  compound  of  iron  saturated  with  oxygen, 
which,  in  the  living  blood,  loses  its  oxygen 
during  its  passage  through  the  capillaries.  The 
same  thing  occurs  when  it  is  separated  from  the 
body,  and  begins  to  be  decomposed.  The  com¬ 
pound,  rich  in  oxygen,  passes,  therefore,  by  the 
loss  of  oxygen,  into  one  less  charged  with  that 
element.  One  of  the  products  of  oxidation 
formed  in  this  process  is  carbonic  acid. 

The  compound  of  iron  in  the  venous  blood 
possesses  the  property  of  combining  with  car¬ 
bonic  acid  ;  and  it  is  obvious,  that  the  globules 
of  the  arterial  blood,  after  losing  a  part  of  their 
oxygen,  will,  if  they  meet  with  carbonic  acid, 
combine  with  that  substance.  When  they 
reach  the  lungs,  they  will  again  take  up  the 
oxygen  they  have  lost ;  foi  every  volume  of 
oxygen  absorbed,  a  corresponding  volume  of 
carbonic  acid  is  separated  ;  they  will  return  to 
their  former  state,  that  is :  they  will  again  ac¬ 
quire  the  power  of  giving  off  oxygen,  from  the 
well-known  facility  with  which  compounds  of 
the  peroxide  of  iron  give  up  oxygen. 

According  to  these  views,  the  globules  of 
arterial  blood,  in  their  passage  through  tbe 
capillaries,  yield  oxygen  to  certain  constituents 
of  the  body.  A  small  portion  of  this  oxygen 
serves  to  produce  the  change  of  matter,  and  de¬ 
termines  the  separation  of  living  parts  and  their 
conversion  into  lifeless  compounds,  as  well  as  the 
formation  of  the  secretions  and  excretions.  The 
greater  part,  however,  of  the  oxygen  is  employed  in 
converting  into  oxidised  compounds  the  newly- 
formed  substances,  which  no  longer  form  part  of 
the  living  tissues.  Hence,  in  the  animal  or¬ 
ganism,  two  processes  of  oxidation  are  going  on 
— one  in  the  lungs,  the  other  in  the  capillaries. 
By  the  former,  in  spite  of  the  degree  of  cooling, 
and  of  the  increased  evaporation,  the  constant 
temperature  of  the  lungs  is  kept  up  ;  while  the 


heat  of  the  rest  of  the  body  is  supplied  by  the 
latter.  According  to  our  author’s  views,  the 
iron  contained  in  the  blood  is  the  grand  means 
of  conveying  to  the  lungs  the  carbonic  acid 
formed  in  the  system. 

Let  us  suppose  that  the  globules  lose  their 
property  of  absorbing  oxygen,  and  of  afterwards 
giving  up  this  oxygen  and  carrying  off  the 
resulting  carbonic  acid  ;  such  a  hypothetical 
case  of  disease  will  soon  become  perceptible  in 
the  temperature  and  other  vital  phenomena  of 
the  body.  The  change  of  matter  will  be  ar¬ 
rested,  no  lifeless  compounds  are  separated, 
neither  bile  nor  urine  can  be  formed,  and  the 
temperature  of  the  body  must  sink  ;  this  state  of 
things  soon  arrests  the  process  of  nutrition,  and, 
sooner  or  later,  death  must  follow,  unaccom¬ 
panied,  however,  by  febrile  symptoms.  ' 

In  concluding  our  remarks  on  this  truly  valu¬ 
able  accession  to  medical  science,  we  beg  to  state 
that  the  physiological  chemist,  as  well  as  the 
medical  practitioner,  will  find  in  this  work  ideas 
and  practical  remarks  of  a  decidedly  novel  cha¬ 
racter.  It  is  a  beautiful,  and,  we  believe,  the  first 
specimen  of  the  great  services  which  modern 
organic  chemistry  is  capable  of  rendering  to 
practical  medicine — indeed,  we  have  no  hesita¬ 
tion  in  saying,  that,  from  its  appearance,  physio¬ 
logy  will  date  a  new  sera  in  her  advancement. 

In  the  appendix  to  this  work,  from  which,  for 
obvious  reasons,  we  have  declined  making  any 
extracts,  are  contained  a  number  of  the  most 
recent  and  accurate  analyses,  which  constitute 
the  evidence  on  which  the  author’s  conclusions 
are  founded. — Medico-Chirurgical  Review. 


ON  CRENIC  AND  APOCRENIC  AOIDS, 
AND  ON  THE  FORMATION  OF  SOI  L 
By  Prof.  Mulder. 


The  author  employed  in  his  researches  three 
different  soils, — a  black  bog  earth,  a  ;  a  reddish, 
sandjq  less  fertile  earth,  b  ;  and  a  brown  and 
sandy  earth  from  the  diluvium,  c. 

On  drying,  a  lost  27-74,  b  32-18,  c  33-60  per 
cent.  From  the  undried  earths,  boiling  water 
dissolved  of  a,  0-424;  of  b}  2-771 ;  of  c,  1-540. 
The  solution  contained  chloride  of  sodium, 
chloride  of  magnesium,  chloride  of  potassium, 
chloride  of  ammonium,  free  formic  acid,  acetic, 
sulphuric,  carbonic,  crenic,  apocrenic,  and  humic 
acids,  combined  with  potash,  soda,  lime  and 
alumina.  The  soils  exhausted  with  water  were 
then  extracted  with  boiling  carbonate  of  soda, 
and  the  humine  precipitated  from  the  solution  by 
sulphuric  acid  ;  a  afforded  1-249,  b  5-289,  and 
c  8-GG7.  The  solutions,  freed  from  humine,  were 
supersaturated  with  potash,  acidulated  with 
acetic  acid,  and  precipitated  with  acetate  of 
copper.  The  washed  and  dried  apocrenate 
of  copper  amounted  in  a,  to  1-865,  in  b  to  1*228, 
in  c  to  0*701.  The  crenate  of  copper  was  thrown 
down  from  the  filtered  solution  by  careful  addi¬ 
tion  of  carbonate  of  ammonia  ;  the  crenate  of 
copper,  purified  by  re-solution  in  a  little  acetic 
acid,  precipitation  by  means  of  alcohol,  washing 
with  alcohol,  excluding  the  presence  of  air,  and 
drying  in  vacuo  over  chloride  of  calcium, 
amounted  in  a  to  0-774,  in  b  to  1-909,  in  c  to  1-260. 

The  apocrenate  of  copper,  as  above  obtained, 
still  contains  some  silicic  and  phosphoric  acids  ; 
it  was  desiccated  in  a  dry  current  of  air  at  284“ 
Fahr.,  at  which  temperature,  however,  the  water 
isnotalw-ays  entirely  expelled.  This  salt,  abstract¬ 
ing  from  the  above  impurities,  is  a  double  salt  of 
oxide  of  copper  and  ammonia,  since  the  apocrenic 
acid  (which  is  probably  contained  in  the  soil  as 
apocrenate  of  lime  and  ammonia)  by  no  means 
parts  with  all  its  ammonia,  on  treatment  with 
carbonate  of  soda.  The  salt  contains  42.8  per 
cent,  oxide  of  copper.  The  substance  combined 
with  the  copper  contains,  according  to  the  ele¬ 
mentary  analyses— 

Equiv.  Calcu. 

Carbon  .  51-89  51*46  50-83  =  48  51-G6 

Hydrogen  .  3-75  3'79  4  16  2l£  3-78 

Nitrogen  .  3-37  409  3-74 

Oxygen  .  .  29  40  82 

=  C*8  H12  0M  +  U  NH3  +  5aq. 
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However,  tliis  ammonia  compound  has  not 
alwaj'S  this  composition  ;  the  author  obtained 
from  two  garden  earths  a  copper  compound,  the 
organic  substance  of  which  consisted  of — 

Equiv.  Calcli. 

Carbon  ....  48-37  48-18  48  49-24 

Hydrogen  .  .  .  3-00  4-04  231  3-94 

Nitrogen.  .  .  .  I'll  1-48  \  1*19 

Oxygen  ....  31  45-63 

—  C48  H12  0s4  +  J  NH3  +  lOaq. 

Humic  acid  likewise  affords  different  ammonia 
compounds.  Hermann  and  Liebig  consider 
these  to  be  perfectly  distinct  substances  ;  but  if 
the  copper  be  separated,  and  the  residuous  acid 
saturated  with  ammonia,  the  same  compound  is 
obtained  in  every  case. 

Apocrcnic  acid  is  likewise  artificially  produced 
by  the  action  of  nitric  acid  on  organic  substance 
and  wood  charcoal. 

Nitrohumic  acid,  whose  atomic  weight  —  66-58, 
and  whose  composition  of  55-1  C,  3*5  H,  2-9N, 
and  38-5  0  corresponds  to  the  formula  C4S  H17 
NT02C,  is  evidently  only  apocronate  of  ammo¬ 
nia  —  C48  H12  O24  +  NH3  +  2aq.  Nitrohu- 
minic  acid  is  tetrabasic  ;  Berzelius  found  the 
atomic  weight  of  his  nitrogenous  apocrenio  acid, 
which  is  likewise  nothing  further  than  an  am¬ 
monia  compound,  to  be  1667-5,  i.  c.  —  \  of  6558. 
The  lead  salt  contains  4PbO,  and  lNII3,  and  is 
therefore  pentabasic.  If  nitrohuminic  acid  be 
saturated  with  ammonia,  a  combination  is 
obtained,  which,  dried  at  248°,  is  represented  by 
Os  h12  G«  +  3NH3  +  3aq. 

The  nitrophloretinic  acid  of  M.  Stas,  is  likewise 
nothing  further  than  2-5ths  apocranate  of  am¬ 
monia;  its  true  composition  is  not  C24  H10  NO12 
(Stas),  nor  C3n  H12  NO15  (Liebig),  but  C18  H12 
024  +2NH3-h2aq  (53-39  C,  3-63  H,  5-15  N, 
37-83  O).  On  treating  phlorozine  w-ith  nitric 
acid,  phloretine  and  grape-sugar  are  first  formed ; 
this  latter  is  then  converted  into  humic  acid, 
which  renders  the  liquid  black  ;  and  lastly,  from 
the  phloretine  and  humic  acid  is  derived  the 
apocrenate  of  ammonia,  which  renders  tire  liquid 
again  blue. 

The  author  obtained  pure  apocrenic  acid  by 
converting  humic  acid  from  sugar  by  means  of 
nitric  acid  into  nitrohuminic  acid,  boiling  this 
with  potash,  evaporating,  dissolving  the  residue 
in  water,  supersaturating  with  sulphuric  acid, 
adding  some  alcohol,  removing  the  sulphate  of 
potash  by  filtration,  and  precipitating  the  solu¬ 
tion  with  acetate  of  copper.  This  salt  of  copper, 
dried  at  212°,  contained  24  per  cent,  oxide  of 
copper  (atomic  weight  1548).  The  organic 
substance  in  it  contained  no  nitrogen  57-61  C 
and  3-09  II ;  the  formula  C48  H13  O25  requires 
57-95  C  and  2*56  II.  The  copper  salt  is,  there¬ 
fore,  undoubtedly  C4S  H12  O24  4  Cu  O  -j-  aq. 

The  apocrenic  acid,  separated  from  it  by  sul¬ 
phuretted  hydrogen,  and  dried  at  284°,  con¬ 
tained  57-35  C,  3-36  II  ;  C48  II12  O24  -j-  2  aq. 
requires  56-94  C,  2-71  H.  A  lead  salt  which 
was  prepared  proved  to  be  anhydrous,  for  the 
organic  substance  in  it  contained  59-06  C,  2-87 
H  ;  and  C4S  H12  O24  requires  59-00  C,  2 -41  H. 

Crenic  Acid. — The  crenate  of  copper  above 
prepared  likewise  contains  phosphoric  acid  ;  it 
is,  moreover,  very  difficult  to  deprive  it  of  water. 
Dried  at  284°,  it  contained  7412  per  cent,  oxide 
of  copper,  and  the  organic  substance  contained 
in  it: — 


Rquiv.  Calculated. 

Carbon  .  .  44-98  =s  24  45-59 

Hydrogen  .  5-50  17  5-27 

Nitrogen  .3-88  1  4-41 

Oxygen  .  .  18  44-73 

Consequently,  the  atomic  weight  would  be 
4023-63  ;  Berzelius  found  1345*9  =  4037-7. 


The  so-called  crenic  acid  of  the  copper  sal 
however,  is  likewise  an  ammonia  comnour 
~  H'\  °U'  +  NH3  +  2  aq.  If  the  copp 

salt  be  again  dissolved  in  acetic  acid,  and  prec 
pitated  by  alcohol,  the  quantity  of  aiumon 
contained  in  it  diminishes  considerably.  Tl 
organic  substance  contained,  in  one  case"  45-‘ 
C,  5-35  H,  T94  N,  which  corresponds  *to  tl 


formula  2  (C24  H12  O16  +  IIO)  +  NH4  O  ;  in  a  | 
second,  the  amount  of  nitrogen  was  almost  im¬ 
perceptible,  and  the  substance  consisted  of 
46-87  C,  4-97  H  ;  the  formula  C24  H12  O16  -j- 
3  aq  requires  46-78  C,  4-77  II. 

Crenic  acid  is,  consequently,  C24  II12  O18, 
but  2  equiv.  crenic  acid  -J-  O1  are  apocrenic 
acid  +  12  HO. 

It  is  easy  to  observe  that  no  other  product  is 
formed  besides  water,  on  the  conversion  of 
the  moist  crenate  of  copper  into  apocrenate,  in 
a  glass  filled  with  air  and  closed  by  mercury- 
The  volume  of  air  diminishes.  If  some  potash 
be  passed  under  the  bell-glass,  no  further  dimi¬ 
nution  takes  place  ;  the  brown  apocrenate, 
which  has  originated  from  the  grass-green  salt 
of  the  crenic  acid,  does  not  effervesce  with  acids. 

Formation  of  Vegetable  Mould. — From  what 
has  been  stated,  it  follows  that  all  the  constitu¬ 
ents  of  vegetable  mould  hitherto  known  (the 
geic,  ulmic,  humic,  crenic,  and  apocrenic  acids) 
are  non-nitrogenous  bodies  ;  they  can  combine 
with  ammonia  and  other  bases,  and  in  part 
occur  in  combination  with  them.  It  is  highly 
probable  that  no  other  peculiar  stable  products 
resulting  from  the  decomposition  of  organic  sub¬ 
stances  occur  in  the  soil.  The  origin  of  these 
bodies  cannot  be  demonstrated  with  certainty 
in  all  ;  apocrenic  acid  can  and  must  originate 
from  the  crenic  acid,  and  probably  likewise 
from  humic  acid. 

In  what  manner  the  crenic  acid  is  formed  is 
more  difficult  to  determine  ;  we  found  in  it  the 
same  number  of  atoms  of  carbon  as  are  present 
in  cellulose,  starch,  gum,  aud  sugar.  If  the 
crenic  acid  in  the  soil  is  formed  by  the  putre¬ 
factive  decomposition  of  one  of  these  substances, 
which  is  highly  probable,  it  can  only  be  effected 
by  the  assimilation  of  oxygen  and  the  elimina¬ 
tion  of  water. 

In  wood  undergoing  decay,  we  find  at  the 
commencement  of  the  process  crenic,  apocrenic, 
and  ulmic  acids.  The  crenic  acid  disappears 
when  the  decaying  substance  is  exposed  to  the 
free  action  of  the  atmosphere.  I11  combination 
with  bases,  it  has  almost  a  greater  tendency  to 
pass  into  apocrenic  acid;  no  crenic  acid,  there¬ 
fore,  occurs  in  the  uppermost  layers  of  the 
earth  ;  it  can  only  exist  in  the  lower  ones.  If 
humic  acid  or  humine  originate  from  cellulose, 
ulmic  acid  and  ulmine  must  be  first  formed  ;  aud 
these  are  then  con  verted, by  the  oxidising  influence 
of  the  atmosphere,  into  humic  acid  and  humine. 
Lastly,  if  geic  acid  is  formed  from  humic  acid, 
this  must  likewise  result  from  oxidation.  If 
cellulose  is  converted  into  ulmic  acid,  this  can 
only  be  effected  by  the  assimilation  of  oxygen 
and  the  elimination  of  carbonic,  acid  and  water. 

We  are  only  acquainted  with  seven  sub¬ 
stances  :  the  fixed  products  of  the  decomposition 
of  cellulose,  one  of  the  principal  constituents 
of  the  vegetable  kingdom ;  these  are  ulmine, 
humine,  and  their  acids,  geic,  crenic,  and  apo¬ 
crenic  acids.  The  analysis  of  entirely  different 
kinds  of  vegetable  mould  has  afforded  none 
other.  What  becomes  of  the  so-called  encrust¬ 
ing  substance  of  the  cellulose  is  not  known,  any 
more  than  what  becomes  of  the  vegetable  acids 
and  vegetable  bases  of  the  resins,  colouring  sub¬ 
stances,  and  many  other  bodies  of  the  vegetable 
kingdom.  It  is  known  that  animal  substances, 
at  least  all  the  proteine  compounds,  are  con¬ 
verted  into  humic  acid  and  ammonia,  with  ab¬ 
sorption  ot  oxygen.  This  is  not  known  of  gela¬ 
tine,  but  it  has  been  proved  that  ammonia  may 
be  produced  from  it.  What  becomes  of  the  other 
elements  on  putrefactive  fermentation  is  still 
unknown. 

Now  it  we  take  the  three  substances  first 
formed  in  the  soil,  and  which  always  occur  in  it, 
and  imagine  them  to  be  derived  from  cellulose, 
we  have — 

Ulmic  acid . c40  H14  O12 

Crenic  acid . C24  H12  O16 

Apocrenic  acid . c42  H12  O24 


CU2H18  O52 

If  these  three  substances  originate  at  the  same 
time  from  cellulose,  we  see  that  with  the  forma* 


tion  of  carbonic  acid  there 
hydrogen : — 

remain  30 

equiv. 

5  equiv.  cellulose  .... 

Q1JO  JJ105 

O105 

Deduct  8  equiv.  carb.  acid  . 

C8 

QIS 

Ulmic,  apocrenic, and  crenic 

C112  H105 

O89 

acids . 

C112  H3S 

O52 

H67 

o37 

37  water . 

H37 

O37 
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Now  we  know  that  in  the  putrefactive  fermen¬ 
tation  oxygen  is  absorbed  without  there  being 
much  carbonic  acid  given  off;  this  oxygen  serves 
to  combine  with  the  hydrogen  to  form  water. 
In  the  conversion  of  pure  cellulose  into  ulmic 
acid,  we  found  that  eight,  equiv.  carbonic  acid 
were  set  free.  No  absorption  of  oxygen  is 
necessary  for  the  disengagement  of  this  carbonic 
acid,  just  as  little  as  in  the  vinous  fermentation 
of  sugar  ;  but  if  ulmic  acid  has  to  be  formed 
from  the  so-called  encrusting  substance,  from  a 
substance,  the  quantity  of  which  is  far  more 
considerable  in  woody  plants  than  that  of  the 
true  cellulose,  the  liberation  of  carbonic  acid  and 
the  absorption  of  oxygen  take  place  in  a  still 
unknown  proportion.  If  the  ulmic  acid  is 
probably  converted  into  crenic  acid,  oxygen  is 
requisite,  ‘and  undoubtedly  far  more  than  there 
is  disengaged  of  carbonic  acid  ;  here  again  there 
is  an  excess  of  hydrogen.  In  a  word,  in  the 
putrefactive  fermentation  of  the  indifferent  vege¬ 
table  substances,  cellulose,  starch,  gum  and 
sugar,  aud  their  conversion  into  humine,  ulmine, 
ulmic,  humic,  crenic,  and  apocrenic  acids,  hydro¬ 
gen  is  constantly  set  free,  and  far  more  when  all 
these  substances,  being  in  a  continual  state  of 
decomposition,  are  converted  with  absorption  of 
oxygen  into  carbonic  acid. 

The  question  now  is  whether  the  whole  of  the 
hydrogen  combines  with  oxygen  of  the  atmo¬ 
sphere  to  form  water.  According  to  Liebig,  this 
must  be  answered  in  the  affirmative  ;  according 
to  him,  the  whole  of  the  hydrogen  and  carbon  of 
vegetable  substances  are  finally  converted, by  the 
oxygen  of  the  atmosphere,  into  water  and  carbonic 
acid. 

It,  is,  above  all,  necessary  to  distinguish  two  re¬ 
lations  in  the  process  of  putrefactive  fermentation 
perfect  and  imperfect  access  of  air.  When  the 
first  is  the  case,  the  carbon  and  the  hydrogen  of 
the  organic  substances  become  entirely  oxidised  to 
carbonic  acid  and  water ;  and  if  the  substance 
contains  nitrogen,  this  is  oxidised  to  nitric  acid, 
ammonia  having  been  first  formed,  as  has  been 
distinctly  shown  by  Liebig.  Putrefaction  pro¬ 
ceeds,  however,  quite  differently  when  the  access 
of  oxygen  is  imperfect ;  in  this  case  the  so-called 
humic,  ulmic,  geic,  and  crenic  substances  are 
first  produced.  The  carbon,  not  finding  oxygen 
enough  to  become  carbonic  acid,  forms  carbonic 
oxide,  and,  with  the  hydrogen,  carburetted  hydro¬ 
gens  ;  the  hydrogen  combines  with  the  nitrogen 
of  the  organic  substances  to  form  ammonia,  hut 
proceeds  no  further ;  and  when  sulphur  and  phos¬ 
phorus  are  present, it  forms  with  them  sulphuretted 
and  phosphuretted  hydrogen. 

In  the  soil  the  access  of  air  is  in  part  perfect, 
in  part  imperfect.  The  upper  layers  undergo 
quite  a  different  change  to  what  takes  place  with 
those  situated  inferiorly.  In  the  former,  a  perfect 
oxidation  to  carbonic  acid,  water,  and  nitric  acid 
(after  previous  formation  of  ammonia)  results  ;  in 
the  inferior  layers  the  oxidation  also  proceeds  to 
a  certain  degree,  but  part  of  the  products  formed 
are  identical  with  those  which  originate  from 
organic  substances  in  a  confined  space.  No  great 
quantity  of  carbonic  acid  can  bo  produced  in  the 
inferior  layers,  no  ammonia  be  oxidised  to  nitric 
acid  ;  in  them  the  soil  is  mixed  with  atmospheric 
air,  but  this  is  refreshed  and  renewed  hut  very 
slowly;  its  oxygen  is  used  for  the  oxidation  of  the 
carbon  and  hydrogen,  the  nitrogen  remains. 

It  is  known  that  organic  bodies,  inclosed  in  a 
vessel  with  air  and  exposed  to  a  certain  tempera¬ 
ture,  generally  decay  and  become  mouldy  much 
|  quicker  than  when  the  air  can  be  renewed ;  the 
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same  prevails  with  respect  to  the  soil.  Hermann 
is  inclined  to  admit,  as  proved  by  his  experiments, 
that,  during  decay,  not  only  oxygen,  hut  likewise 
nitrogen,  is  condensed.  These  experiments  them¬ 
selves  are  not  sufficiently  accurate  to  admit  of 
any  conclusions  being  drawn  from  them ;  but  we 
have  sufficient  experience,  on  a  large  scale,  in  the 
formation  of  nitre,  to  arrive  at  the  conviction  that 
nitrogen  can  be  condensed  from  the  atmosphere, 
and  become  converted  into  nitric  acid. 

If  we  moreover  add,  that  in  the  artificial  forma¬ 
tion  of  nitre  ammonia  is  first  formed,  whether  it 
be  solely  from  the  nitrogenous  animal  substances, 
or  from  these  and  the  nitrogen  of  the  atmosphere 
and  the  hydrogen  of  the  putrifying  bodies  toge¬ 
ther,  and  that  this  ammonia  is  oxidised  by  the 
oxygen  of  the  atmosphere,  to  water  and  nitric 
acid,  which  Liebig  and  Kuhlmann  have  rendered 
highly  probable,  then  a  similar  change  must  take 
place  in  the  air  confined  in  the  soil.  The  oxygen, 
which  is  always  liberated  in  the  process  of  putre¬ 
faction,  finds  air  in  the  soil  with  which  to  form 
ammonia,  which  subsequently  becomes  oxidised 
to  nitric  acid  and  water.  All  porous  minerals 
contain  ammonia,  which  is  said  to  be  condensed 
from  the  atmosphere  ;  but  if  we  consider  that  the 
air  inclosed  in  cellars  forms  nitric  acid,  and  is  a  pro¬ 
duct  from  the  oxidation  of  the  ammonia,  the 
ammonia  found  in  porous  bodies  is  rather  a  pro¬ 
duct  from  a  combination  of  the  nitrogen  of  the 
atmosphere,  just  as  in  the  nitre  caves  of  Ceylon. 

Whether  any  formation  of  nitre  results  in  the 
soil  from  the  oxidation  of  the  ammonia,  cannot  be 
determined  with  certainty ;  but  it  is  highly  probable 
that  no  such  oxidation  takes  place,  for  there  are 
always  sufficient  substances  present  liberating 
carbon,  which  combines  with  the  oxygen  of  the 
atmosphere  to  form  carbonic  acid,  and  so  prevent 
the  oxidation  of  the  ammonia  to  water  and  nitric 
acid.  Otherwise  the  conditions  in  the  soil  are 
favourable  to  the  formation  of  nitre  : — lime,  mag¬ 
nesia,  and  potash,  three  bases  which  act  so  impor¬ 
tant  a  part  in  the  nitrification,  likewise  occur  in 
this. 

That  apoerenic  acid  can  originate  in  this  manner 
from  humic  acid,  is  highly  probable  from  the 
action  of  nitric  acid  on  humic  acid.  Humic  acid 
and  nitric  acid  form,  for  instance,  l-5th  apocrenate 
of  ammonia,  formic  and  oxalic  acids,  N  and  O44 
being  absorbed  from  the  elements  of  the  nitric 
acid.  A  true  nitrification  therefore  cannot  take 
place  in  the  soil,  since,  as  soon  as  nitric  acid  is 
formed  by  the  oxygen  of  the  atmosphere  from  the 
ammonia  combined  with  the  humic  acid,  this 
instantly  converts  the  humate  of  ammonia  into 
apocrenate  of  ammonia,  while  at  the  same  time 
carbonic  acid  is  produced  instead  of  formic  and 
oxalic  acids. 

A  higher  oxidation  of  apoerenic.  acid  converts 
this  into  crenic  acid.  Berzelius  observed  apoerenic 
acid  to  be  quickly  converted  into  crenic  acid  under 
the  influence  of  nitric  acid.  In  the  uninterrupted 
action,  therefore,  of  the  oxygen  of  the  atmosphere 
in  a  confined  space,  with  the  presence  of  decaying 
substances,  it  is  probable  that  the  ammonia  inclined 
to  the  formation  of  nitre,  parts  with  its  oxygen  to 
the  apoerenic  acid  to  form  crenic  and  carbonic 
acids. 

That  wood-charcoal,  in  which  plants  are  able  to 
grow,  can  likewise  form  ammonia  in  the  same 
manner  from  water  and  the  inclosed  air,  and  thus 
give  rise  to  the  formation  of  apoerenic  and  crenic 
acids,  is  highly  probable  from  the  experiments  of 
Berzelius,  who  prepared  apocrenate  of  ammonia 
from  nitric  acid  and  wood-charcoal.  This  change 
must  be  assisted  by  the  influence  of  vegetation. 

A  small  quantity  of  ammonia,  arising  from  some 
organic  substance,  perhaps  from  the  fallen  cotyle¬ 
dons  of  the  germinating  plant,  may  first  set  this 
process  going,  which  is  then  continued  by  the 
inclosed  moist  atmospheric  air.  This  enables  us 
to  explain  the  origin  of  the  two  per  cent,  of  humic 
extract  which  Buchner  found  in  some  vegetable 
charcoal  which  Lucas  had  employed  for  a  year  in 
the  cultivation  of  plants. — Journ.  fur  Prakt. 
Chem.  and  Chem.  Gaz. 


TOBACCO — ITS  EFFECTS  IN  PRODUCING 
CERTAIN  DISEASES. 

By  A.  B.  Shipman,  Esq. 

In  the  year  1837,  my  attention  was  called  to  two 
cases  of  disease  in  the  same  family.  The  symptoms 
and  phenomena  attending  them  were  so  similar, 
that  it  struck  me  at  once  that  they  bad  a  common 
origin.  The  first  was  that  of  a  young  gentleman, 
D.  W.,  a  student  of  la>v,  of  a  nervo-sanguine  tem¬ 
perament.  He  had  been  a  martyr  to  dyspepsia  for 
two  or  three  years.  He  had  spent  a  year  in  the 
Western  States,  and  had  attended  the  law  lectures 
at  Cincinnati.  M  hile  at  the  west  he  had  acute 
ophthalmia,  which  was  treated  by  active  depletion 
with  little  benefit,  as  his  eyes,  when  I  first  saw  him, 
were  highly  injected,  cornea  vascular  and  semi¬ 
opaque,  and  the  lids  granular.  He  applied  to  me 
for  the  treatment  of  his  eyes,  but  what  most  afflicted 
him  constitutionally  was  low  spirits,  want  of  resolu¬ 
tion,  and  general  hypochondriasis.  His  stomach 
would  receive  food  with  a  good  relish,  but  the 
moment  he  had  finished  his  meal  a  train  of  nervous 
symptoms  came  on,  which  harassed  him  for  hours, 
until  the  stomach  was  empty.  Acidity,  cardialgia, 
gastrodynia.  palpitation  of  the  heart,  giddiness,  ver¬ 
tigo,  and  fulness  of  the  head,  with  the  most  pro¬ 
found  gloom,  and,  keenly  alive  to  every  feeling,  he 
was  in  constant  fear  of  death,  yet  tempted  to  commit 
suicide,  to  escape  from  a  life  more  intolerable  than 
death  itself.  These  symptoms  harassed  him  for 
months,  with  varying  degrees  of  intensity,  when  a 
new  symptom  arose,  which  terrified  him  more  than 
all  the  rest.  His  sleep  had  been  broken  by  the 
most  horrid  imagery,  in  the  shape  of  frightful 
dreams,  for  more  than  a  year ;  but  now,  when  the 
first  hour  of  sleep  came  over  him,  he  was  suddenly 
awoke  by  a  shock  in  the  epigastrium,  which  started 
him  in  great  alarm  from  his  sleep.  These  shocks 
and  startings  were  repeated  several  times  in  the 
course  of  the  night,  and  as  often  as  he  fell  into  a 
slumber.  They  were  at  first  confined  to  the  epi¬ 
gastrium,  but,  after  a  few  weeks,  the  sensation  was 
transmitted  to  the  head,  which  he  described  as  more 
unendurable  than  when  confined  to  the  epigastrium. 
It  was  followed  by  a  sensation  as  if  a  rush  of  blood 
took  place  to  the  head,  and  a  firm  conviction  in  his 
mind  that  he  should  die  with  apoplexy.  This  im¬ 
pression  preyed  upon  his  mind  incessantly. 

I  was  often  summoned  in  the  night  in  great  haste, 
and  found  him  agitated,  with  cold  sweats,  palpita¬ 
tion,  and  terrible  apprehensions  of  immediate  death. 

A  little  soothing  encouragement,  a  dose  of  morphine 
and  carbonate  of  ammonia,  would  dispel  his  fears 
aud  quiet  his  agitation,  and  enable  him  to  rest  the 
remainder  of  the  night  with  tolerable  composure. 
This  state  of  things  lasted  several  months,  during 
which  time  he  was  not  in  a  condition  to  pursue  any 
kind  of  business,  and  finding  that  medicines  only 
gave  him  temporary  relief,  I  suggested  to  him  that 
tobacco  might  have  some  agency  in  his  complaints 
(as  be  used  it  freely,  by  smoking,  chewing,  and 
snuffing),  and  advised  him  to  abandon  the  habit. 

In  this  I  was  successful,  so  far  as  chewing  and 
snuffing  were  concerned ;  but  he  was  so  attached 
to  his  cigar,  that  it  was  a  long  time  before  he  could 
be  induced  to  leave  that.  I  will  add  here,  that 
from  the  time  he  left  the  habit  of  chewing  and 
snuffing,  his  health  in  some  measure  improved,  par¬ 
ticularly  the  shocks  and  epigastric  sinking.  He 
now  became  satisfied  that  this  partial  abandonment 
of  the  habit  had  been  productive  of  good,  and  re¬ 
nounced  the  habit  entirely ;  and  the  nocturnal 
shocks  and  epigastric  sinking,  with  the  whole  train 
of  nervous  affections,  vanished  as  if  by  magic.  His 
digestive  powers  gradually  improved ;  the  chronic 
inflammation  of  his  eyes  yielded  readily  to  appro¬ 
priate  treatment ;  the  gloom  and  despondency 
which  had  oppressed  him  as  an  incubus,  cleared 
away ;  the  nervous  palpitations  and  rushings  of 
blood  to  the  head  subsided,  and  he  was  able  to  pro¬ 
secute  his  studies  with  energy,  was  admitted  to  the 
practice  of  law,  and  is  now  an  able  aud  talented 
member  of  the  bar,  in  the  possession  of  good  health, 
spirits,  and  prosperity.  The  foregoing  history  I 
copy  from  my  notes  taken  at  the  time.  Therp  were 
many  other  symptoms  which  are  common  in  dys-  j 
peptic  cases,  and  many  of  those  described  are  found  I 
in  every-day  practice  in  nervous  dyspeptics  and  ] 


hysterical  habits.  The  sudden  and  complete  cure 
of  all  the  symptoms,  on  leaving  off  the  use  of  to¬ 
bacco,  was  too  obvious  to  escape  the  observation 
either  of  patient  or  physician. 

I  will  now  briefly  allude  to  the  case  of  a  sister  of 
the  gentleman  whose  case  I  have  been  describing, 
although  not  occurring  in  the  order  of  my  notes. 
She  was  mariied,  and  the  mother  of  two  children  ; 
her  age,  thirty-nine;  dyspeptic  for  the  last  ten 
years;  of  a  nervo-sanguine  temperament;  her 
youngest  child  ten  years  of  age.  Suffered  since  her 
last  accouchment  from  leucorrbcca,  partial  prolapsus 
uteri,  and  hypochondriasis.  Has  smoked  and  snuffed 
tobacco  for  fifteen  years ;  eight  years  ago  began  to 
have  shocks  at  the  epigastrium,  with  a  sinking  sen¬ 
sation  at  the  pit  of  the  stomach,  cardialgia,  acid 
eructations,  a  sense  of  rushing  of  blood  to  the  head, 
palpitations,  sleeplessness,  and  startings  when  first 
tailing  into  slumber.  These  kept  increasing  upon 
her,  when  there  came  on  tenderness  of  the  spine 
along  its  whole  length,  but  more  especially  in  the 
cervical  and  lumbar  regions,  rigidity  of  the  limbs, 
costiveness,  derangement  of  the  catamenia,  &c.  She 
had  been  under  treatment  for  a  long  time,  with  little 
or  no  benefit.  To  soothe  her  feelings,  she  had 
taken  more  freely  of  snuff,  and  had  smoked  more 
often,  as  she  fancied  that  it  gave  her  temporary 
relief.  Seeing  the  good  effect  from  abandoning  the 
use  of  tobacco  in  her  brother,  she  made  the  same 
experiment  in  part  herself,  and  with  the  same 
marked  relief  from  many  of  the  symptoms.  The 
shocks  at  the  epigastrium  left  her,  sleep  became 
quiet,  her  mind  more  cheerful,  and  the  epigastric 
sinking,  cardialgia,  acidity,  and  eructations,  were 
greatly  relieved.  The  spine,  however,  required 
cupping  and  counter-irritation,  and,  with  the  use  of 
anodynes  and  tonics,  she  recovered  a  comfortable 
state  of  health.  This  patient  has  frequently  ven- 
luredupon  a  moderate  use  of  tobacco  since,  but, 
after  using  it  awhile,  she  experiences,  though  in  a 
slight  degree,  her  old  feelings,  and  then  quickly 
abandons  it.  She  is  perfectly  satisfied  of  its  perni¬ 
cious  influence  upon  her  constitution,  and,  there¬ 
fore,  is  in  little  danger  of  carrying  its  use  again  to 
excess. 

S.  E.,  a?t.  forty,  was  in  possession  of  good  health 
until  1838,  when  he  began  to  emaciate  and  grow 
pallid;  his  food  did  not  digest  well,  acidity,  heart¬ 
burn,  gastralgia,  palpitation  of  the  heart,  sinking  at 
the  pit  of  the  stomach,  and  a  host  of  nervous  symp¬ 
toms  ;  gloom,  hypochondria,  and  apprehensions  of 
sudden  death.  But  what  most  amazed  him,  and 
which  filled  his  cup  of  misery  full,  was  shocks  at 
the  epigastrium,  which  attacked  him  when  first 
falling  asleep  every  night.  These  followed  him 
two  years,  and  increased  to  such  a  degree  that  his 
sleep  was  a  succession  of  starts,  which  nearly  wore 
him  out.  At  the  end  of  two  years  they  came  upon 
him  during  the  day.  He  described  them  as  like 
.shocks  of  electricity,  and  confined  to  the  epigas¬ 
trium.  He  was  incapacitated  from  business  of  any 
kind,  was  weak,  irresolute,  and  desponding ;  had 
consulted  many  physicians,  and  taken  a  great 
variety  of  medicines,  with  only  temporary  relief. 
On  his  giving  me  a  history  of  his  case,  I  was  struck 
with  its  similarity  to  that  of  D.  W.,  and  inquired  if 
he  was  not  in  the  habit  of  using  tobacco.  He  stated 
that  he  was,  and  had  sometimes  imagined  that  it 
might  have  some  agency  in  producing  some  of  his 
bad  feelings,  but  had  never  had  any  physician  ad¬ 
vise  him  to  leave  it  off,  and,  in  reality,  was  too 
much  a  slave  to  its  use  to  lightly  make  the  sacrifice. 
Upon  my  assuring  him  that  the  symptoms  and  dis¬ 
ease  depended  upon  the  habit,  and  that  nothing  but 
a  complete  and  total  abstinence  from  it  would  re¬ 
store  him,  I  extorted  a  promise  that  he  would  lay  it 
aside  a  month  at  least.  As  he  was  costive,  I  pre¬ 
scribed  the  compound  syrup  of  rhubarb,  and  directed 
him  to  call  again  in  a  month.  At  the  end  of  that 
time  I  was  agreeably  surprised  to  witness  the  im¬ 
provement  in  the  appearance  of  my  patient.  His 
countenance,  which  had  previously  exhibited  a 
sallow,  pallid  aspect,  was  now  ruddy  with  health 
and  strength  ;  he  had  gained  fifteen  pounds  of  flesh 
in  the  time,  and  his  strength  had  increased  daily 
from  the  time  I  last  saw  him.  But  what  to  him 
was  more  than  all  the  rest,  the  annoying  shocks, 
with  the  general  nervous  agitation  attending,  had 
entirely  left  him  frpm  the  third  day  of  his  abstinence 
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from  tobacco.  The  dyspeptic  affection,  the  palpita¬ 
tion,  the  gloom  and  depression  of  spirits,  the  appre¬ 
hensions  of  death,  had  vanished  as  if  by  enchant¬ 
ment.  He  had  resumed  his  business  (that  of  a 
farmer) ;  lie  could  now  sleep  quietly  through  the 
night,  and  get  up  in  the  morning  refreshed  and 
buoyant  in  spirits,  and  is  so  convinced  that  tobacco 
was  the  root  of  all  his  previous  complaints,  that  it 
requires  no  advice  to  induce  him  to  for  ever  refrain 
fiom  its  use.  This  man  has  now  the  most  perfect 
health,  and  has  taken  no  medicine  since  the  first 
month. 

C.  P.,  cet.  forty-three;  nervo-bilious  tempera¬ 
ment;  farmer;  temperate:  has  been  a  tobacco 
chevver  for  twenty  years ;  has  been  dyspeptic  for 
ten  years,  more  or  less,  attended  with  nervous  pal¬ 
pitation  and  acidity,  hypochondriasis  and  epigastric 
sinking.  First  began  to  have  shocks  at  the  epigas¬ 
trium  in  1839,  in  the  night,  on  first  getting  asleep, 
which  started  him  up  in  great  agitation  and  alarm  ; 
was  frequently  obliged  to  get  up  and  sit,  for  fear  of 
the  shocks.  On  his  consulting  me,  X  advised  him 
to  discontinue  the  use  of  tobacco,  and  prescribed  no 
medicine.  He  left  it  off,  and  the  shocks  imme¬ 
diately  subsided.  He  did  not  resume  the  use  of 
tobacco  again  for  eighteen  months,  and  was  healthy 
during  the  time.  Being  of  an  irresolute  disposition, 
he  resumed  its  use  again,  and  in  two  months  the 
shocks  began  with  great  severity.  They  were  now 
felt  in  the  chest  and  region  of  the  heart,  at  first 
always  in  the  night,  but  after  awhile  in  the  day¬ 
time,  with  a  rushing  of  blood  to  the  head,  which 
would  momentarily  deprive  him  of  consciousness. 
The  shocks  now  took  place  in  the  head.  This  so 
terrified  him  that  he  earnestly  besought  me  to  pre¬ 
scribe  something  for  him,  and  agreed  to  abide  by  my 
advice.  My  opinion  was,  that  no  medicine  would 
he  of  the  least  service  without  a  complete  abandon¬ 
ment  of  tobacco.  This  he  solemnly  promised  he 
would  do.  I  prescribed  the  compound  syrup  of 
rhubarb,  with  the  ammoniated  tincture  of  valerian. 
The  shocks  at  once  left  him,  his  sleep  became  quiet, 
his  dyspeptic  symptoms  disappeared,  his  mind  be¬ 
came  calm,  spirits  elastic,  aud  he  was  capable  of 
working  his  farm.  Two  or  three  times  since  he  has 
cautiously  ventured  on  the  use  of  tobacco,  hut,  after 
a  certain  length  of  time,  his  old  feelings  begin  to 
appear;  so  that  it  is  reduced  to  a  demonstration 
that  tobacco  was  the  sole  cause  of  his  former  troubles. 
This  man  has  increased  fifteen  pounds  in  flesh, and  his 
colour,  from  being  sallo.v  and  pale,  is  of  a  ruddy  hue. 

S.  C.,  ret.  sixty-three,  farmer  ;  robust  and  healthy, 
until  four  years  ago,  when  he  began  to  complain  of 
epigastric  sinking,  sleeplessness,  palpitation,  irrita¬ 
bility,  and  nervous  tremors.  Shocks  at  the  epigas¬ 
trium  came  on  at  the  first  hour  of  slumber,  which 
were  repeated  several  times  in  the  course  of  the 
night,  and  often  in  the  morning  before  breakfast. 
Has  been  a  tobacco  chewer  thirty-eight  years,  and  a 
portion  of  the  time,  to  great  excess.  On  his  com 
suiting  me,  I  suggested  that  tobacco  was  the  agent 
in  all  the  trouble  which  he  experienced.  He  said 
he  had  often  suspected  it,  but  had  never  had  forti¬ 
tude  and  resolution  to  forego  its  use,  but  agreed  to 
make  trial.  The  shocks  immediately  left  him,  toge¬ 
ther  with  all  the  train  of  nervous  affections ;  his 
sleep  became  calm,  his  strength  and  flesh  returned, 
bis  spirits  improved,  and  he  has  gained  twenty 
pounds  of  flesh  in  three  months.  He  has  not  re¬ 
sumed  the  use  of  tobacco.  This  man  was  temperate 
in  all  things  except  tobacco,  neither  using  tea  or 
coffee.  He  was  sensible  for  years  that  something 
was  wrong,  but  could  not  believe  that  an  article  in 
such  universal  use  as  tobacco,  and  one  which  he  had 
used  for  a  long  series  of  years,  could  possibly  cause 
his  troubles.  This,  l  am  persuaded,  is  the  case  with 
hundreds  who  are  similarly  situated. 

S.  .1.,  tet,  fifty-four;  nervous  temperament; 
farmer  by  occupation  ;  has  been  in  the  habit  of 
using  tobacco  for  ten  years.  It  frequently  has  sali¬ 
vated  him.  He  spits  much,  is  emaciated,  nervous, 
and  hypochondriacal.  The  shocks  commenced  about 
two  years  ago,  in  his  bowels.  They  came  on  in  the 
night,  when  first  getting  into  a  drowse ;  at  length 
they  came  on  in  the  day-time,  with  epigastric  sink¬ 
ing,  costiveness,  and  general  dyspepsia.  I  put  him 
on  the  use  of  the  compound  syrup  of  rheum  and  am¬ 
moniated  tincture  of  valerian,  and,  at  the  same  time, 
he  left  off  the  use  of  tobacco.  The  shocks  imme¬ 


diately  left  him,  and  he  improved  gradually,  so  that 
at  the  present  time  he  is  in  comfortable  health. 

A.  C„  set.  twenty-seven  ;  is  of  a  sanguine  tempe¬ 
rament,  and  robust  habit ;  a  farmer  by  occupation. 
Has  chewed  tobacco  for  four  years  to  excess ;  was 
taken,  in  the  summer  of  1841,  suddenly,  with  sink¬ 
ing  at  pit  of  stomach,  and  faintness,  which  obliged 
him  to  lie  down  in  the  field.  Shocks  at  the  epigas¬ 
trium  came  on  about  the  same  time.  These  were 
first  at  night,  on  getting  asleep,  but  after  awhile  in 
the  day-time  ;  at  these  times  he  would  suddenly 
break  out  into  a  profuse  perspiration.  His  digestion 
was  tolerably  good,  and  his  health  otherwise  little 
impaired.  He  says  that,  previous  to  these  symptoms, 
he  had  used  large  quantities  of  tobacco,  but  never 
imagined  that  it  could  hurt  him.  I  advised  him  to 
immediately  discontinue  its  use,  which  he  did,  and 
the  shocks  and  faintness  left  him  at  once,  and  have 
never  returned.  This  man  took  no  medicine. 

Rev.  Mr.  H.,  set.  thirty;  of  a  nervo-sanguine 
temperament;  addicted  to  the  use  of  tobacco  fifteen 
years.  For  many  years  he  was  troubled  with  epi¬ 
gastric  sinking,  and  lately  with  shocks  in  the  same 
region.  He  is  in  tolerable  health  in  other  respects, 
and,  but  for  the  annoyance  which  they  occasion 
him  when  first  getting  asleep,  would  not  think  of 
asking  medical  advice.  T  recommended  him  to  quit 
his  tobacco,  which  he  did,  and  a  perfect  cure  was 
the  result. 

J.  S.,  set.  forty  ;  of  a  nervo-bilious  temperament ; 
followed  the  sea  many  years ;  commenced  smoking 
for  spitling  up  his  food.  Soon  commenced  chew¬ 
ing,  and  carried  it  to  excess,  often  using  a  pound 
a-week.  Five  years  ago  began  to  feel  a  sinking 
sensation  at  the  pit  of  the  stomach  ;  then  starting 
from  his  early  slumbers,  with  a  shock  through  the 
epigastrium,  and  sometimes  chest ;  a  rising  sen¬ 
sation,  like  an  aura,  to  his  head ;  oppression  at  the 
chest  great,  and  sudden  difficulty  of  breathing, 
palpitation,  choking,  sudden  faintings,  unquiet 
sleep,  frightful  dreams,  dyspepsia,  and  hypochon¬ 
driasis.  From  being  stronc,  robust,  and  resolute, 
he  became  weak,  nervous,  and  timid.  In  this 
condition  he  applied  to  me  for  advice.  It  was 
with  much  difficulty  that  I  could  persuade  him  to 
quit  his  tobacco,  and,  when  he  attempted  it,  he 
was  often  a  backslider.  But  soon  he  perceived 
the  good  effects,  and  was  at  length  induced  to  lay 
it  entirely  aside,  and  with  it  went  all  his  former 
bad  symptoms.  I  have  since  ascertained  that  he 
was  somewhat  addicted  to  the  use  of  ardent  spirits, 
which  may  have  contributed  in  a  measure  to  some 
of  the  complaints. 

Remarks. — I  might  multiply  cases,  that  have 
fallen  under  my  observation,  to  demonstrate  the 
fact  that  tobacco  is  capable,  in  certain  constitu¬ 
tions,  and  under  certain  circumstances,  of  pro¬ 
ducing  a  specific  set  of  phenomena,  which  are 
peculiar  and  pathognomonic.  All  the  symptoms 
are  more  or  less  attendant  on  dyspepsia,  hysteria, 
and  hypochondriasis.  But  the  shocks  at  the  epi¬ 
gastrium  are  so  prominent  a  symptom,  and  so 
uniformly  left  when  tobacco  was  abandoned,  as 
to  constitute  a  striking  peculiarity.  The  habitual 
use  of  any  narcotic  is  liable  to  produce  derange¬ 
ment  of  the  digestive  organs,  and,  through  that,  a 
long  train  of  nervous  derangements,  which  baffle 
the  skill  and  tire  the  patience  of  the  physician. 
The  digestion  once  impaired,  the  great  nervous  or 
ganglionic  system  takes  on  a  chain  of  sympathies, 
which  are  often  at  a  distance  from  the  first  organ 
affected. 

The  habitual  use  of  tobacco,  when  not  carried 
to  excess,  does  not  always  produce  disease,  and 
perhaps  we  may  say  that  it  does  not  generally  do 
so.  From  the  nature  of  the  substance,  and  its 
peculiar  narcotic  properties,  an  individual  cannot 
start  off  at  once  on  a  free  and  liberal  use  of  it. 
Nature  has  so  fashioned  us,  that  when  we  trans¬ 
gress  her  hounds  (especially  in  reference  to  to¬ 
bacco),  we  are  reminded,  by  nausea,  of  the  extent 
we  are  allowed  to  go.  If  it  were  not  for  this,  how 
many  would  destroy  themselves  before  a  habit 
could  be  formed,  rendering  its  Employment  so  safe 
that  large  quantities  can  he  taken  almost  with 
impunity.  It  is  the  same  with  all  narcotics. 
Opium,  for  instance,  can  he  taken,  if  a  habit  is 
once  established,  in  immense  quantities,  and  ap¬ 
parently  with  little  harm.  Still,  there  are  con¬ 
stitutions  that  have  long  held  up  under  the  use  of 


narcotics,  that  will  receive  gradually,  and  almost 
imperceptibly,  an  injury  which  nothing  can  re¬ 
medy,  so  long  as  the  pernicious  habit  is  persisted 
in.  This  is  emphatically  true  as  regards  the  use 
of  tobacco.  The  martyrs  themselves  little  suspect 
the  secret  enemy  that  is  sapping  the  foundations 
of  health  and  life.  They  have  been  accustomed 
to  it,  perhaps,  from  childhood.  Their  grandfather, 
father,  and  brothers,  have  used  it  before  them. 
They  never  heard  a  word  spoken  in  disparage¬ 
ment  of  it,  and  their  own  inclination  is  a  powerful 
advocate  for  the  pernicious  article.  Perhaps,  too, 
their  physician  has  spoken  a  good  word  in  favour 
of  their  common  friend,  which  has  done  much  to 
establish  it  still  stronger  in  their  good  graces. 
They  may,  however,  now  and  then  have  some 
misgivings,  as  they  lay  awake  night  after  night, 
taking  an  inventory  of  their  wretched  feelings ; 
but  this  is  laid  to  the  charge  of  dyspepsia,  or  the 
wear  and  tear  of  business,  until  finally  they  ascer¬ 
tain  the  true  cause,  or  some  acute  malady  comes 
to  their  relief,  which,  while  it  lasts,  compels  them 
to  abandon  (for  a  while,  at  least)  the  article, 
while  nature  re-asserts  her  violated  laws. 

As  a  general  rule,  those  who  use  tobacco  to  ex¬ 
cess  are  much  troubled  with  wakefulness ;  and 
when  they  do  sleep,  it  is  not  “  tired  nature’s  sweet 
restorer,”  but  a  succession  of  broken  slumbers, 
interrupted  by  startings  and  disagreeable  dreams. 
Excessive  smoking  has  been  known  to  produce  a 
state  of  the  system  in  all  respects  similar  to  deli¬ 
rium  tremens.  Most  of  the  narcotics,  I  believe, 
when  habitually  indulged  in,  render  sleep  broken 
and  disturbed  with  dreams  of  frightful  imagery. 

I  am  not  disposed  to  condemn  the  use  of  to¬ 
bacco  in  total,  for  I  am  not  certain  that  in  many 
constitutions  and  temperaments  it  may  not  he  of 
some  service,  or  at  least,  that  it  may  not  he  free 
from  harm  ;  but  in  those  of  a  nervous  tempera¬ 
ment,  predisposed  to  dyspepsia  and  hypochon¬ 
driasis,  I  am  certain  that  it  is  capable  of,  and 
generally  does  do,  a  vast  deal  of  harm,  and  is 
productive  of  an  amount  of  bodily  and  mental 
suffering,  which  few  men  are  willing  to  encounter 
a  second  time.  Every  physician,  of  much  expe¬ 
rience  in  chronic  disease,  cannot  fail  of  seeing,  in 
some  of  the  cases  which  1  have  attempted  to 
sketch,  a  portrait  of  many  a  wretched  patient, 
who  has,  with  eloquence  aud  painful  minuteness, 
dwelt  on  his  sufferings,  his  fears,  and  his  fancies. 
Such  cases  have  generally  been  called  dyspepsia, 
and  have  been  drugged  and  dieted,  or  sent  off  on 
foreign  travel,  carrying  in  their  waistcoat  pocket 
the  Pandora’s  box  of  all  their  woes. — Boston 
Medical  and  Surgical  Journal. 


Preparation  of  Iodide  op  Potassium,  by 
C.  Frederking. — Thirty  ounces  of  iodine  are 
treated  in  a  cast  iron  cauldron  with  fifteen  pounds 
of  rain  water,  and  gradually  fifteen  ounces,  or 
indeed  so  much  iron  filings  added  until  the  liquid 
has  become  clear.  The  decanted  liquor,  together 
with  the  wash-water,  is  mixed  in  a  bottle  with 
ten  ounces  of  iodine,  and  in  this  manner  a  solution 
of  protoperiodide  of  iron  obtained.  Upon  this,  so 
much  solution  of  carbonate  of  potash  is  added  to 
it,  in  a  spacious  vessel,  until  a  filtered  sample 
scarcely  exhibits  the  presence  of  iron ;  a  small 
portion  of  the  iodide  of  iron  is  loft  undecomposed. 
The  precipitate  of  protoperoxide  of  iron  is  dried  in 
the  vessel  after  removal  of  the  liquid,  that  it  may 
be  more  easily  washed.  The  liquid  is  evaporated 
in  an  iron  cauldron  to  dryness,  and  then  melted  in 
it  to  destroy  any  iodide  of  iron  that  it  may  still 
contain.  The  salt,  is  then  dissolved  in  eight  pounds 
of  distilled  water,  the  solution  filtered,  and  the 
iodide  of  potassium  evaporated  slowly  to  crystal¬ 
lisation  in  a  porcelain  basin.  Beautiful  large 
crystals  are  obtained.  The  last  portions  of  the 
liquor  are  likewise  perfectly  neutral,  and  may  be 
evaporated  to  dryness.  If  a  small  portion  of  the 
iodide  of  iron  be  not  left  undecomposed  on  preci¬ 
pitating  the  iron  with  carbonate  of  potash,  the 
salt  does  not  require  to  be  fused ;  but  then  the  last 
mother-ley  from  the  crystallisation  of  the  iodide  of 
potassium  is  alkaline.  With  forty  ounces  of  iodine 
I  obtained,  in  three  several  experiments,  fifty 
ounces,  forty-nine  ounces — four  drachms,  and 
fifty  ounces — four  drachms,  of  neutral  iodide  of 
potassium. — Archiv  der  Pharm.  and  Chern.  Gaz. 
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PROJECTILE  WEAPONS  OF  WAR  AND 
EXPLOSIVE  COMPOUNDS. 

By  J.  Scoffern ,  M.D., 

Lecturer  on  Chemistry  at  the  Aktersgate  College  of 
Medicine. 

(Continued  from  the  Pharmaceutical  No.  for  Nov.,  p.  M8.) 

Having  given  a  short  sketch  of  the  history  of 
gunpowder,  we  might  at  once  proceed  to  its  appli¬ 
cation  to  fire-arms,  and  other  warlike  purposes. 
It  seems  more  natural,  however,  to  describe  briefly 
the  chemical  nature  of  this  substance,  and  the 
history  and  properties  of  the  ingredients  from 
which  it  is  formed.  It  may  here  be  as  well  to 
remind  the  reader  that  gunpowder  is  not  a  che¬ 
mical,  but  a  mechanical  compound,  and  that  it  is 
composed  of  saltpetre  or  nitre,  sulphur,  and  char¬ 
coal,  intimately  commingled,  and  subsequently 
formed  into  grains. 

It  is  not  our  intention  to  enter  minutely  into  the 
chemical  properties  of  these  substances ;  but  we 
may  remark,  that  their  union  forms  an  explosive 
compound,  which,  when  inflamed,  eliminates  a 
large  quantity  of  various  gases.  Nitre  or  salt¬ 
petre,*  is  a  chemical  compound  of  nitric  acid  and 
potash.f  It  may  be  made  by  directly  uniting 
these  two  substances;  but  we  need  scarcely  remark 
that  such  is  never  done,  except  as  a  matter  of  syn¬ 
thetical  demonstration.  In  some  parts  of  the 
world — in  India,  for  example — it  is  found  as  a 
natural  efflorescence  on  the  earth’s  surface  ;  and 
this,  indeed,  is  the  only  source  from  which  we  de¬ 
rive  it.  Other  nations,  however,  not  having  the 
commercial  facilities  of  England,  make  it  arti¬ 
ficially,  by  a  process  which  was  first  perfected  by 
the  celebrated  chemist  Berthollet.  The  origin  of 
the  extensive  manufacture  of  nitre  is  curious,  and 
forcibly  illustrates  the  advantage  which  may  accrue 
to  a  state  from  its  cultivation  of  science.  At  one 
period  of  the  French  revolutionary  wars,  operations 
had  nearly  ceased,  owing  to  a  want  of  saltpetre, 
which,  on  account  of  the  vigilance  of  the  English, 
could  no  longer  be  imported  into  France.  At  this 


*  The  term  neter,  translated  nitre ,  is  found  in 
the  Old  Testament,  Prov.  xxv.  20 ;  Jeremiah  ii. 
22.  Herodotus  and  Theophrastus  use  the  word 
„  and  Pliny  the  word  nitrum — but  these 

authors  seem  to  mean  natron,  quite  a  different 
substance  from  our  nitre.  Geller  (“  Invention  of 
Verity,”  xxiii)  is  the  first  who  distinctly  mentions 
our  nitre  or  saltpetre.  The  term  saltpetre  is  evi¬ 
dently  derived  from  sal-petrce,  literally  signifying 
rock  salt. 

f  Until  very  recent  times,  the  composition  and 
theory  of  the  efficacy  of  nitre  in  gunpowder  was 
not  understood.  Machiavelli  (in  1588)  seems  to 
veil  his  ignorance  of  the  matter  under  a  great  many 
quaint  suppositions.  “  Saltpetre,”  says  his  trans¬ 
lator,  Peter  Withorne,  “  is  a  mixture  of  many  sub¬ 
stances,  gotten  out  with  fire  and  water  of  dry  and 
dustie  ground  or  of  the  flower  that  groweth  out  of 
new  walles  in  sellars,  or  of  that  ground  which  is 
found  lose  within  toombes  or  desolate  caues,  where 
rain  can  not  come  in  ;  in  the  which  ground  (accord- 
ing  to  my  iudgemetit)  the  same  is  ingendered  of  an 
ayrie  moistnesse  drunke  up,  and  gotten  of  the  earthie 
drines;  whose  nature  (by  the  effect  thereof)  con¬ 
sidering,  I  cannot  tell  how  to  bee  resolved,  to  say 
what  thing  properly  it  is.  The  well  learned,  and 
most  wise  physilions  (besides  medicinal  experience) 
by  the  tast  (finding  it  salte,  and  with  exceeding 
sottill  sharpnesse,  and  considering  the  great  byting 
thereof),  suppose  verily  that  it  is  of  a  nature  botte 
and  drie  :  on  the  other  part,  seeing  it  to  be  a  thing 
engendred  of  ayre,  and  touched  of  fire  to  fall  in  a 
flame  and  vapore,  and  rise  with  a  terrible  violence, 
seemeth  to  be  of  an  ayrie  nature,  hotte  and  moist : 
and  againe,  seeing  it  with  shining  and  glistening 
whitenesse,  as  a  thing  to  the  nature  of  water  con¬ 
formable,  it  seemeth  that  it  may  be  said,  that  it  is 
of  a  watery  nature.” — p.  23. 
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crisis,  Bonaparte  applied  for  aid  to  his  friend  Ber¬ 
thollet,  who,  after  giving  the  subject  a  short  consi¬ 
deration,  is  said  to  have  made  this  confident  reply, 
“  Sire,  within  three  days  we  will  make  our  oivn 
nitre,"  and  he  kept  his  word. 

It  wpuld  be  out  of  place  here  to  give  a  detailec 
account  of  those  chemical  affinities  on  which  the 
artificial  manufacture  of  nitre  is  dependent.  Suffice 
it  to  say,  that  both  nitrogen  and  oxygen,  the  gase¬ 
ous  materials  of  saltpetre,  exist  to  an  unlimitec 
extent  in  the  atmosphere,  and  that  under  some 
circumstances  they  unite  with  lime  spontaneously; 
thus,  in  old  walls  we  have  frequently  a  nitrate  of 
lime,  and  by  the  addition  of  potash,  or  substances 
containing  it,  such  as  wood-ashes,  to  this,  we  obtain 
nitrate  of  potash,  nitre,  or  saltpetre. 

Napoleon,  at  the  juncture  alluded  to,  issued  a 
commission  for  the  appropriation  of  old  walls,  anc 
other  suitable  materials,  to  the  manufacture  of 
saltpetre :  and  eventually  lime,  rubbish,  wooc 
ashes,  &c.,  were  mingled  together,  in  what  were 
called  nitre  beds,  for  the  sole  purpose  of  forming 
this  compound.  Thus,  France  was  rendered  inde¬ 
pendent  of  foreign  supply. 

It  has  been  erroneously  stated  by  some,  that 
Berthollet  discovered  the  plan  of  thus  preparing 
nitre,  which  was  not  the  case.  The  process  was 
known  to  and  described  by  the  chemist  Glauber. 
In  Prussia  and  in  Sweden  the  making  of  nitre  has 
been  cultivated  as  a  piece  of  state  policy.  The 
King  of  Prussia*  obliged  his  farmers  to  build 
their  fences  of  nitre-forming  materials,  which,  after 
a  few  years,  were  taken  down  and  appropriated. 
In  Swedenfi,  so  careful  is  the  government  on  this 
point,  that  each  farmer  is  obliged  annually  to 
furnish  a  certain  quantity,  which  must  be  paid  in 
kind — -government  will  not  compound  for  it — 
thinking  that  by  following  such  a  course,  it  guards 
against  the  injurious  consequences  which  might 
arise  during  a  war,  if  the  supply  of  nitre  were 
drawn  exclusively  from  abroad. 

In  the  manufacture  of  gunpowder,  it  is  of  the 
greatest  possible  importance  that  all  the  materials 
should  be  of  the  utmost  purity.  Saltpetre,  on  its  first 
arrival  in  this  country,  is  dark,  foul,  and  in  other 
respects  totally  unadapted  to  the  purpose.  Being- 
dissolved  in  water,  the  earthy  impurities  with 
which  it  is  contaminated  sink  to  the  bottom  of 
the  solution  ;  particles  of  dust  and  other  light 
substances,  rise  to  the  surface,  and  are  skimmed 
off';  whilst  nitrate  of  lime,  chloride  of  sodium, 
calcium,  and  some  other  salts,  are  gotten  rid  of  by 
taking  advantage  of  the  difference  between  their 
solubility  in  water  and  the  solubility  of  nitrate  of 
potash.  Nitre  is  more  soluble  in  boiling  water 
than  in  cold ;  chloride  of  sodium  (common  salt) 
is  not ;  therefore,  by  drawing  off'  the  nitre  at  a 
high  temperature,  the  common  salt  is  left  behind. 
Again,  chlorides  of  calcium  and  magnesium,  the 
nitrates  of  lime  and  soda,  are  more  soluble  in 
water,  hot  or  cold,  than  is  nitre;  therefore  the 
latter  crystallises,  leaving  the  former  in  solution. 
By  taking  advantage  of  these  beautiful  natural 
law’s,  is  nitre  purified  ;  one  operation,  however, 
not  being  always  sufficient,  inasmuch  as  the  least 
particle  of  foreign  salt,  particularly  the  nitrate  of 
lime  and  chloride  of  sodium,  materially  injures 
the  resulting  gunpowder,  owing  to  their  powerful 
attraction  of  water. 

After  the  purification  of  the  nitre,  the  next 
operation  to  which  it  is  subjected,  previously  to 
its  being  manufactured  into  gunpowder,  is  fusion. 
This  is  for  the  purpose  of  driving  off  any  water 
that  may  be  entangled  amongst  its  particles  (nitre 
does  not  contain  any  chemically  united'),  and' 
thereby  enabling  it  to  be  weighed  with  accuracy — 
nothing  more ;  and  it  would  be  well  if  the  opera- 

*  Considerations  on  the  importance  of  the  pro¬ 
duction  of  saltpetre  in  England,  by  William 
Denries.  Also  Dumas  Traite  de  Chimie. 

F  Berzelius  Traite  de  Chimie,  t.  lii.  p,  321.  j 


tion  could  be  altogether  dispensed  with,  inasmuch 
as  the  application  of  too  high  a  temperature,  drives 
off  oxygen  and  binoxideof  nitrogen,  thus  materially 
injuring  the  substance — indeed,  partially  changing 
it  into  free  potash  and  nitrate  of  potash*.  The 
fusion  should  never  be  effected  by  a  heat  greater 
than  500  or  600  deg.  Fall.,  otherwise  the  injurious 
changes  take  place. 

We  will  now  leave  the  consideration  of  nitre, 
for  a  time,  and  turn  our  attention  to  sulphur, 
another  of  the  ingredients  employed  in  the  manu¬ 
facture  of  gunpowder.  This  substance  is  one  of 
the  few  simple  non-metallic  bodies,  which  fre¬ 
quently  exist  in  nature  uncombined.  In  all  vol¬ 
canic  countries  it  is  very  abundant ;  our  chief 
supply  is  from  Sicily,  where  it  is  found  embedded 
in  thick  masses,  very  nearly  pure,  although  not 
sufficiently  so  for  the  purposes  of  the  powder 
manufacturer.  To  effect  this  purification,  one  of 
two  methods  is  employed.  In  the  government 
powder  mills,  the  sulphur  employed  is  simply 
fused,  when  the  grosser  impurities,  sinking  to  the 
bottom  of  the  vessel,  and  the  lighter  ones  rising  to 
the  surface,  leave  the  intermediate  sulphur  more 
or  less  pure,  when  it  can  be  withdrawn  by  a 
proper  contrivance.  Some  of  our  private  manu¬ 
facturers  have  recourse  to  the  same  operation,  but 
others  purify  their  sulphur  by  sublimation,  taking 
advantage  of  a  property,  which  this  substance 
possesses,  of  vapourising,  at  a  temperature  of 
about  170  deg.  Fab. 

We  now  come  to  the  manufacture  of  pure  char¬ 
coal,  which  lately  has  been  carried  to  a  great 
perfection,  to  which  cause,  more  than  any  other, 
the  great  superiority  of  gunpowder  now  manu¬ 
factured,  over  that  of  previous  times,  is  mainly 
attributable.  Charcoal,  as  all  are  aware,  is  essen¬ 
tially  carbon— that  chemical  principle  which,  in  a 
state  of  absolute  purity,  constitutes  the  diamond. 
Charcoal  is  formed  by  exposing  animal  or  vegetable 
substances  to  elevated  temperatures,  under  circum¬ 
stances  which  do  not  favour  combustion  ;  that  is 
to  say,  air  being  totally  or  partially  excluded. 
The  operation  of  forming  charcoal  depends  on 
the  fact  that  carbon  is  indestructible  at  any 
temperature,  provided  air  be  excluded.  As 
charcoal  made  from  vegetable  substances,  is  the 
kind  invariably  employed,  for  the  purpose  of 
making  gunpowder,  we  may  coniine  our  attention 
exclusively  to  that  variety. 

We  need  scarcely  allude  to  the  common  plan  of 
making  charcoal,  namely:  by  putting  billets  of 
wood  into  a  pit,  setting  fire  to  them,  then  covering 
them  with  turf,  Ike.,  in  such  a  manner  that  just 
air  enough  may  be  admitted  to  effect  slow  com¬ 
bustion.  Until  lately,  charcoal  made  by  this  pro¬ 
cess  was  employed  by  the  gunpowder  manufac¬ 
turer.  Very  early  in  the  history  of  gunpowder,  it 
was  discovered  that  light  woods,  such  as  willow 
and  alder,  were  infinitely  superior  to  hard  woods 
in  yielding  good  charcoal,  but  facts  of  a  chemical 
nature  having  reference  to  the  further  improve¬ 
ment  of  charcoal  were  not  then  known.  When 
we  consider  how  various  are  the  secretions  and 
juices  of  vegetables — how  different  in  regard  to 
their  volatility  and  destructibility — how  variable 
are  the  amounts  of  lime,  potash,  soda,  and  other 
bodies,  some  of  which  exist  in  most  vegetables, 
and  which,  being  devoid  of  volatility,  must  remain 
behind  and  contaminate  the  charcoal — it  is  evident 
that  no  inconsiderable  amount  of  chemical  know¬ 
ledge  is  required  in  the  manufacture  of  this  sub¬ 
stance  for  gunpowder. 

The  common  plan,  then,  of  manufacturing  char¬ 
coal,  is  found  never  to  yield  a  result  of  the  greatest 
possible  purity;  in  other  words,  it  is  not  possible 
to  apply  the  due  amount  of  heat,  so  that  all  vola¬ 
tile  substances  may  be  driven  off,  without,  at  the 
same  time,  partially  destroying  the  charcoal.  The 

*  A  Treatise  on  Naval  Gunnery,  by  Sir  Howard 
Douglas. 
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process  now  followed  is  that  of  distillation;  the 
wood,  cut  into  billets  of  proper  length  and  size, 
being  inserted  into  cast  iron  cylinders  or  retorts 
heated  to  the  requisite  degree.  By  this  operation 
not  only  is  the  wood  effectually  charred,  but 
acetic  acid,  called  from  its  source  pyroligneous, 
and  tar,  and  pyroacetic  spirit,  valuable  results 
which  formerly  were  dissipated,  are  now  saved ; 
moreover,  charcoal  thus  prepared  is  said  to  be 
more  free  than  any  other  from  potash — a  fact  which 
seems  attributable  to  the  action  of  acetic  acid  in 
dissolving  it  out. 

For  the  best  kind  of  sporting  powder,  black  dry 
wood  is  that  employed  ;  willow  and  alder  are 
used  for  government  powder ;  any  kind  of  wood 
is  indiscriminately  used  for  the  common  powder. 
In  India,  the  gram-bush  plant  ( cytisus  cajan), 
Parkinsonia,  and  milk-hedge  (euphorbia  tiraculli), 
are  found  to  answer  well.* * * * §  'Whatever  the  wood, 
it  should  be  carefully  decorticated,  for  which  pur¬ 
pose  it  is  usually  felled  in  May,  when  the  sap  is 
up.  The  reason  of  removing  the  bark  is  to  pre¬ 
vent  scintillation,  which  would  be  an  exceedingly 
dangerous  quality  in  gunpowder.  All  who  are 
accustomed  to  see  charcoal  fires  must  have  noticed 
how  the  bark  of  this  material  shoots  into  corrusca- 
tions  ;  indeed,  the  experimental  chemist  carefully 
selects,  for  the  purpose  of  showing  the  combustion 
ol  charcoal  in  oxygen  gas,  such  portions  of  this 
substance  as  are  supplied  with  bark,  and  which 
in  consequence  beautifully  scintillate. 

Having  sketched  the  mode  of  purifying  the  in¬ 
gredients  of  gunpowder,  we  will  now  proceed  to 
the  manufacture  of  this  substance. 

The  saltpetre,  melted  as  already  mentioned,  and 
allowed  to  cool  into  flat  cakes,  is  taken  to  the  mill, 
placed  on  the  bed  of  the  trough,  and  broken  to 
pieces  by  a  hammer;  the  mill-stones  being  then 
set  in  motion,  it  is  reduced  to  the  state  of  coarse 
powder,  in  which  condition  it  is  removed  to  ano¬ 
ther  mill,  very  much  like  that  used  for  grinding 
corn,  and  reduced  to  impalpable  powder.  The 
charcoal  and  sulphur  being  pulverised  in  a  similar 
manner,  all  these  ingredients  are  taken  to  the 
mixing  house,  and  weighed  out  into  the  proper 
quantities.  Then  the  charcoal  is  spread  in  a 
trough,  and  the  sulphur  and  nitre  being  sifted 
upon  it,  all  these  ingredients  are  incorporated  by 
the  hands.  The  ingredients  being  thus  imper¬ 
fectly  mixed,  are  taken  to  the  powder-mill,  which 
is  a  brick  building  with  a  light  boarded  roof.  In 
the  midst  of  this  apartment  is  a  circular  trough, 
provided  with  a  cast  iron  or  stone  bed,  on  which 
revolve  two  null-stones  attached  to  a  horizontal 
axis,  and  each  weighing  from  three  to  four  tons. 
Manufacturers  are  forbidden  by  law’  to  employ  in 
these  operations  more  than  forty-two  pounds  of 
composition,  on  account  of  the  frequent  accidents 
which  take  place. 

The  danger  varies  according  to  the  degree  of 
trituration  to  which  the  materials  have  been  ex¬ 
posed;  usually,  however,  it  is  not  great,  partly  on 
account  of  the  materials  not  being  perfectly  mixed, 
01,  if  mixed,  not  grained,  and  in  all  cases  damp; 
a  little  water  being  purposely  added  during  the 
operation,  not  enough,  however,  to  form  a  paste. 
The  time  during  which  the  operation  must  be  con¬ 
tinued  differs  according  to  the  goodness  of  the 
powder  required,  the  nature  of  the  atmosphere, 
and  some  other  circumstances.  At  the  govern¬ 
ment  mills  the  time  is  usually  three  hours,  and  in 
general  terms,  we  may  say  from  one  to  six  hours, 
lime,  however,  is  never  made  a  criterion,  but 
great  attention  is  paid  to  a  plasticity  which  the 
mass  ultimately  acquires,  when,  in  the  workman’s 
language,  it  is  said  to  be  alive.  It  then  glides 
from  beneath  the  stones  without  attaching  itself  to 
them,  and,  under  the  name  of  mill-cake,  is  broken 
up  and  conveyed  to  the  press-room.f 

*  Braddock’s  “  Memoir  on  Gunpowder.” 

t  Formerly  a  pestle  and  mortar  were  employed. 


The  next  operation  consists  in  spreading  this 
mill  cake  on  alternate  copper  plates,  in  layers  of 
three  inches  thick,  until  the  press  is  full,  when  a 
compressing  force  is  applied  either  by  the  screw 
and  capstan,  or  by  Bramah’s  hydrostatic  engine. 
The  latter  was  first  employed  for  this  purpose  by 
Sir  W.  Congreve,  and,  of  course,  is  much  more 
powerful  than  any  other,  but  it  is  found  that  the 
extremity  of  compressing  force  capable  of  being 
exerted  by  this  machine  must  not  be  applied,  for 
in  that  case  the  mass  is  rendered  so  compact  as 
materially  to  interfere  with  the  rapidity  of  com¬ 
bustion — in  other  words,  the  resulting  powder  is 
deteriorated. 

The  next  operation  is  that  of  corning  or  grain¬ 
ing — a  very  ingenious  contrivance,  without  which 
gunpowder  would  burn  so  slowly  as  to  be  inap¬ 
plicable  to  most  purposes.  The  graining  is  ac¬ 
complished  in  the  following  manner : — In  the 
graining  house  are  sieves,  the  bottoms  of  which 
are  made  of  thick  parchment,  prepared  expressly 
for  this  purpose  from  bullocks’  hides,  and  per¬ 
forated  with  small  holes.  These  sieves  are  so 
arranged  that  they  can  be  put  in  rapid  circular 
motion  by  the  aid  of  machinery,  and  each 
sieve  contains  two  discs  of  lignum  vitae.  Into  the 
sieves  is  placed  the  mill  cake  just  described, 
which,  by  the  circular  motion  to  which  it  is  sub¬ 
jected,  and  the  friction  of  the  discs  of  lignum 
vitas,  is  forced  through  the  minute  holes  of  the 
parchment  in  the  state  of  grains.  These,  how¬ 
ever,  are  not  all  of  the  same  size,  but  require  to 
be  separated  into  various  lots  by  the  agency  of 
different  sieves. 

The  next  operations  are  drying*  and  glazing, 
without  the  latter  of  which  gunpowder  would 
look  dull.  Glazing  is  accomplished  by  placing 
the  grains  in  a  barrel  fixed  on  a  horizontal  axis, 
and  made  to  revolve  with  great  velocity.  It  will 
be  seen  from  this,  that  the  glazing  is  due  to  fric¬ 
tion,  consequently  some  powder  dust  must  result. 
This  is  separated  from  the  grains  by  means  of  a  ga  uze 
cylinder,  into  which  the  whole  material  is  put, 
and  subjected  to  violent  rotation,  during  which  the 
dust  flies  off,  and  the  polished  grains  remain  in 
the  cylinder.  The  operation  is  now  finished. 

Most  persons  are  aware  that  cannon  and  mining 
gunpowder  is  not  so  finely  grained  as  that  for 
muskets,  and  this  not  so  finely  as  gunpowder  in¬ 
tended  for  fowling  pieces.  Fineness  of  grain  in¬ 
creases  the  rapidity  of  ignition — a  quality  necessary 
for  the  projection  of  small  weights,  whereas  a 
certain  tardiness  of  ignition  is  requisite  for  the  pro¬ 
jection  of  large  balls  and  shells,  mining,  &c.  It 
would,  perhaps,  be  more  correct  to  say  that  the 
fineness  of  the  grain  should  always  be  in  pro¬ 
portion  to  the  quantity  employed.  If  several 
pounds  of  powder  be  used  for  the  purpose  of  pro- 

for  the  purpose  of  incorporating  the  materials.  See 
Hanzelet,  Tiecueil  de  plusieurs  machines  militaires, 
See.,  1620,  p.  15,  plate.  On  a  larger  scale  a  kind 
of  fulling  mill  was  used.  See  Modelles,  artifices 
defeu,  &c.,  par  Boillet  Langrois,  1620,  p.  98.  A 
modification  of  this  latter  apparatus  seems  to  be 
used  now  by  preference  in  France,  under  the  name 
of  Pilon  Mill.  “  Memoir  on  Gunpowder,”  by 
John  Braddock,  Esq.,  1832.  p.  47. 

*  Drying  now  is  usually  conducted  by  steam,  at  a 
temperature  of  just  sufficient  to  drive  off  the  water, 
but  far  from  melting  the  nitre  and  sulphur. 
Hence,  gunpowder  is  always  more  or  less  at¬ 
tractive  of  moisture.  Lieutenant  Bishop  (vide 
Braddock,  sup.  cit .)  proposed  the  daring  scheme 
of  exposing  gunpowder,  at  its  last  stage  of  manu¬ 
facture,  to  a  temperature  of  500°  Fahr,,  by  which 
the  nitre  and  sulphur  entering  into  its  composition 
might  be  actually  melted,  and  thus  envelope  the 
charcoal  in  a  dense  coat.  Gunpowder  thus  pre¬ 
pared  would  certainly  be  less  hygrometric  than 
usual,  but  ice  would  rather  not  be  engaged  in 

!  manufacturing  it. 


jecting  a  ball,  the  large  grained  variety  will  be  found 
to  accomplish  the  greatest  distance  ;  if  only,  on 
the  contrary,  a  few  ounces,  the  small  grained  has 
the  preference.® 

Seeing  the  great  amount  of  mechanical  skill  re¬ 
quisite  to  form  gunpowder,  and  the  chemistry 
which  is  involved  in  purifying  its  ingredients, 
it  will,  perhaps,  be  interesting  to  ascertain  how 
our  ancestors  managed  to  form  this  compound. 
The  earliest  descriptions  we  have  been  enabled  to 
find  relative  to  this  subject  are  of  the  years  1540,+ 
1588,1  and  1620.§ 

With  regard  to  the  proportion  of  ingredients 
in  ancient  gunpowder,  we  shall  treat  more  fully 
hereafter ;  at  present  let  us  direct  our  attention  to 
the  mechanical  details  of  preparing  it.  Those  of 
our  readers  who  are  aware  of  the  extent  to  which 
gunpowder  may  be  modified,  merely  by  more  or 
less  perfect  mixture  and  graining,  the  composi¬ 
tion  remaining  the  same,  and  who  can  appreciate 
the  numerous  ingenious  mechanical  resources 
which  modern  ingenuity  has  enabled  the  manufac¬ 
turer  of  gunpowder  to  avail  himself  of,  u  'll  be  pre¬ 
pared  to  expect  that  the  ancient  powder  must 
have  been  very  deficient  in  many  of  those  quali¬ 
ties  necessary  to  constitute  perfection.  Our  fore¬ 
fathers,  however,  proceeded  very  ingeniously  to 
work,  as  we  shall  see.  In  the  first  place,  they 
prepared  charcoal  of  exquisite  fineness  by  burning 
the  softest  woods — nay,  sometimes  linen  rags  and 
straw  ;  the  latter  substance,  however,  is  decidedly 
improper,  owing  to  the  large  amount  of  silicic 
acid,  or  flint,  which  it  contains.  Their  sulphur 
was  purified  by  sublimation,  like  a  good  deal  of 
ours,  and  then  they  obtained  it  in  a  state  of  impal¬ 
pable  powder.  Their  treatment  of  the  saltpetre 
was,  however,  quite  different  from  that  of  our¬ 
selves.  Every  one  conversant  with  chemistry  is 
aware  that  this  salt  may  be  obtained  in  a  state  of 
impalpable  powder  by  dissolving  the  crystals  in 
the  smallest  possible  quantity  of  water,  then  ap¬ 
plying  heat  to  vaporise  this  water,  stirring  the 
solution  all  the  time  incessantly.  Now,  the 
ancient  gunpowder  manufacturers  very  ingeniously 
took  advantage  of  this  circumstance,  to  secure 
perfect  mixture  of  the  three  ingredients.  The 
saltpetre  was  first  dissolved,  then,  the  sulphur  and 
charcoal  being  added,  the  mixture  was  stirred 
assiduously,  by  which  means  all  three  ingredients 
were  mixed  very  effectually.  As  for  the  graining, 
our  forefathers  must  have  succeeded  but  indif¬ 
ferently  ;  the  mixture  was  moistened  with  vinegar, 
wine,  brandy,  more  frequently  than  water  ;  in¬ 
deed,  this  process  was  thought  to  add  strength  to 
the  powder,  and  it  was  imagined,  that  vinegar, 
wine,  brandy,  &c.,  being  what  are  popularly 
called  strong  fluids,  were  necessarily  more  effi¬ 
cacious  than  mere  water.  Various  other  nostrums 
were  also  occasionally  added  in  this  stage,  all 
detrimental,  however,  to  the  resulting  powder.  || 
The  next  stage  consisted  in  granulation,  no  pre¬ 
vious  condensation  by  pressure  having  been 

*  “  Wilkinson  on  Engines  of  War,”  p.  176. 

+  Biringuccio  (Vanucchio)  De  la  Pirotechnia , 
4to,  Venetia,  1540. 

|  Machiavelli  Nic.  “  The  Arte  of  Warre,” 
translated  by  Peter  Whithorne,  1588,  p.  27. 

§  Hanzelet’s  Tiecueil  de  plusieurs  machines  mili¬ 
taires,  &c.,  1620,  p.  15  ;  and  Modelles  artifices 
defeu,  &c.,  par  Boillot  Langrois,  1620,  p.  86. 

||  Machiavelli,  translated  by  Whithorne,  lib.  ii> 
chap,  xxiii.  For  an  account  of  the  ancient  gun¬ 
powder  manufacture,  the  reader  may  also  consult 
Biringuccio  de  fa  Pirotechnia,  Hanzelet’s  Tiecueil 
de  plusieurs  machines  militaires,  and  Boillot  Lan¬ 
grois  Modelles  artifices  de  feu,  <+c.  In  the  two 
latter  works  the  process  is  illustrated  with  cuts ; 
the  first  of  the  series  in  Boillot  Langrois  repre¬ 
sents  a  monk  weighing  out  the  ingredients,  as¬ 
sisted  by  a  somewhat  unworthy  colleague  for  a 
divine — i.  e.,  the  Devil. 
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thought  necessary,  or  perhaps  the  process  had  not 
been  thought  of.*  The  granulation  was  conducted 
exactly  as  at  present. 

Now  it  follows,  from  a  consideration  of  the 
foregoing  circumstances,  that,  however  pure  might 
have  been  the  ingredients,  however  intimately 
mixed,  the  grains  of  powder  must  have  been 
deficient  of  hardness  and  tenacity,  and  hence  the 
result  must  have  been  very  imperfect.  That  such 
was  the  case,  is  evident  enough,  from  the  reiterated 
directions  which  are  given  in  all  ancient  books 
treating  of  gun  practice,  not  to  bruise  the  grains, 
by  ramming  too  hardf. 

It  would  be  interesting  to  ascertain  where  gun¬ 
powder  first  began  to  be  grained,  for,  unquestion¬ 
ably,  this  circumstance  must  have  greatly  enlarged 
the  sphere  of  its  application.  This,  however,  we 
have  been  unable  to  determine ;  the  earliest  de¬ 
scriptions  of  gunpowder  manufacture,  which  we 
have  been  enabled  to  find,  are  those  already  quoted, 
and  were  written  at  periods  when  its  manufacture 
must  have  been  subjected  to  great  improvement. 

It  should  be  mentioned,  that  so  long  as  match¬ 
locks  were  used,  the  powder  used  for  priming,  was 
literally  powder,  in  other  words  it  was  not 
grained.  This  was  called  serpentine  powder, 
deriving  its  name  from  that  part  of  the  lock  which 
retained  the  match,  and  termed  the  serpentine  ;  it 
corresponds  to  what  we  call  the  cock. 

We  have  hitherto  paid  no  regard  to  the  relative 
quantity  of  ingredients  in  ancient  gunpowders : 
— the  proportions  varied  exceedingly  at  different 
times,  as  will  be  seen  by  the  subjoined  examples. 

Tartaglia,  in  his  Quesiti  e  inventioni  diversi,lib. 
iii.  Ques.  5,  Veuetia,  1546,  gives  twenty-five 
different  compositions  for  gunpowder;  we  subjoin 
the  first  and  the  last — which  at  the  same  time  are 
the  strongest  and  the  weakest. 

Polver  di  bombarda  a l  modo  pin  antique. 

Salnitro  .....  parte  1 


Solfero . 1 

Carbone . 1 


Polver  da  schioppo  moderna. 

Salnitro  raffinato  .  .  parti  1 8 

Solfero  . 2 

Carbon  do  iegno  de  nizzolar  .  3 

Machravelli  has  copied  these  tables  in  full.— - 
See  Whithorne’s  Translations,  p.  31,  lib.  ii. 

Both  these  compositions  must  have  yielded  a 
very  imperfect  powder ;  it  is  difficult  to  imagine 
that  the  first  could  have  had  any  projectile  effect 
at  all  formidable. 

Some  of  the  other  proportions,  moreover,  would 
yield  powders  scarcely  more  powerful  than  the 
composition  of  a  squib,  and  altogether  inapplicable 
to  the  purposes  of  modern  warfare.  We  must  not 
conclude,  nevertheless,  that  this  circumstance 
arose  from  ignorance  of  better  proportions  ;  a  far 
more  plausible  explanation  of  the  fact  is,  that 
guns  were  then  so  weak,  that  stronger  powders 
would  have  destroyed  them.  No  doubt  the  proper 
ratio  of  ingredients,  to  form  good  gunpowder,  can 
be  determined  cl  priori,  from  a  consideration  of 
chemical  laws  ;  yet  it  is  a  remarkable  fact,  that, 
some  time  before  chemistry  was  thus  far  advanced, 
manufacturers  had,  by  dint  of  mere  experience, 
discovered  the  best  proportions  ;  that  the  chemist 
in  this  respect  cannot  lend  them  any  aid.  The 
last  great  improvement  in  gunpowder,  consisted  in 
the  use  of  the  cylinder  charcoal  already  mentioned, 
when  the  material,  thus  formed,  acquired  such 
additional  strength,  that  the  proportion  of  charges, 

*  Although  pressure  is  now  invariably  ear 
ployed  previously  to  graining,  the  projectile  force 
of  the  gunpowder  is  thereby  diminished  ;  how¬ 
ever,  it  is  rendered  more  compact  and  less  hygro- 
metric  and  light  than  before — advantages  more 
than  compensatory  for  a  deficiency  of  range. — 
See  Braddock’s  Memoir,  p,  58. 

t  Machiavelli  op,  cit.  passim . 


used  for  ordnance,  was  in  consequence  reduced 
one  third.*  * 

If  gunpowder,  as  now  prepared,  have  any  fault, 
it  consists  in  being  rather  too  strong.  Were  it 
desirable,  its  strength,  by  mere  peculiarities  of 
manipulation,  might  be  still  further  increased, 
without  any  alteration  of  the  ingredients,  or  their 
proportions— indeed,  Sir  William  Congreve  did 
make  some  of  this  gunpowder,  but  it  was  found 
to  explode  on  percussion,  besides  being,  in  other 
respects,  highly  dangerous,  and  therefore  inappli¬ 
cable.  Those  persons  who  anticipate  the  accom¬ 
plishment  of  a  long  rauge,  by  the  use  of  dangerous 
fulminating  compounds,  hereafter  to  be  described, 
should  well  consider  this  fact.  We  here  subjoin 
a  table  of  the  composition  of  gunpowder  for 
different  purposes,  and  the  chemical  results  of  its 
inflammation. 
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The  enormous  force  of  inflamed  gunpowder  is 
known  to  depend  on  the  evolution  of  various 
gases,  the  volume  of  which,  when  cooled,  it  is 
easy  enough  to  determine  ;  but  at  the  moment  of 
their  formation,  they  are  vastly  dilated  by  heat,  so 
that  their  actual  effective  volume  and  pressure 
cannot  be  justly  ascertained.  It  has  been  pretty 
correctly  ascertained,  that  a  cubic  inch  of  gun¬ 
powder  is  converted  by  ignition,  into  250  cubic 
inches  of  permanent  gases  ,  which,  according  to 
Dr.  Hutton,  are  increased  in  volume  eight  times, 
at  the  time  of  their  formation,  by  the  expansive 
influence  of  heat.  Assuming  these  data  to  be 
true,  confined  and  ignited  gunpowder  will  exert, 
at  least,  a  force  of  2,000  lbs.  on  every  square  inch ! 

Before  concluding  our  notice  of  gunpowder,  it 
may  not  be  amiss  to  point  out  certain  indications 
of  its  good  and  bad  qualities.  Its  colour  should 
be  rather  brown  than  black  ;  the  grains  should 
be  firm,  not  crushing  by  the  pressure  of  the  finger, 

*  Phil.  Trans.,  vol.  ix,  p.  358,  Coleman’s  paper. 


not  clotted  together,  and  totally  devoid  of  smell. 
Such  are  the  physical  qualities  of  good  gunpowder; 
its  chemical  characteristics  shall  by  mentioned 
presently.  The  disagreeable  smell  which  some¬ 
times  arises  from  bad  gunpowder,  depends  on  the 
application  of  an  undue  amount  of  heat  in  the 
fusion  of  the  nitre.  This  effects  the  decomposi¬ 
tion  of  the  salt,  causing  it  to  yield  up  the  elements 
of  its  acid,  either  totally  or  partially,  thus  leaving 
nitrate  of  potash  and  free  potash  as  residues.  Thus, 
not  only  is  the  resulting  powder  weakened,  by  the 
absence  of  the  requisite  quantity  of  nitre,  but 
potash  is  itself  deliquescent,  and,  moreover,  by 
reacting  on  the  sulphur,  forms  sulphuret  of  potas¬ 
sium  ;  this,  in  its  turn,  reacting  on  aqueous 
moisture,  yields  hydrosulphuric  acid  gas,  to  which 
the  disagreeable  odour  alluded  to  is  attributable. 
The  simplest  plan  of  analysing  the  gunpowder  (as 
to  the  relative  proportions  of  its  true  ingredients), 
is  by  first  dissolving  out  the  nitre  by  means  of 
pure  water,  then  the  sulphur,  by  aid  of  a  solution 
of  potash,  thus  isolating  the  charcoal.  Each  of 
these  substances,  when  dry,  may  be  weighed. 

The  solution  of  nitre  should  neither  precipitate 
nitrate  of  silver  (indicative  of  the  presence  of 
common  salt  and  carbonate  of  soda),  nor  blacken 
a  solution  of  acetate  of  lead  (indicative  of  the 
presence  of  hydro-sulphuric  acid),  nor  change 
turmeric  paper  brown,  uor  litmus  paper  red  ;  the 
former  would  be  indicative  of  an  alkali,  the  latter 
of  an  acid. 

We  have  seen  that  mechanical  aid  contributes 
no  less  than  chemistry  to  the  perfection  of  gun¬ 
powder;  therefore  other  means  of  forming  a 
judgment,  in  addition  to  chemical  tests,  become 
necessary.  Manufacturers  are  in  the  habit  of  pay¬ 
ing  great  attention  to  the  manner  of  its  burning, 
whether  it  ignite  rapidly  or  slowly,  whether  it. 
scintillate  or  not,  whether  it  leave  much  residue, 
and  on  the  contrary,  &c.  &c.  There  are  also 
instruments  called  eprouvettes  for  ascertaining 
the  comparative  force  of  powder  ;  but  in  our 
government  service  the  force  of  gunpowder  is 
ascertained  by  trying  the  power  of  a  given  quan¬ 
tity  in  projecting  a  known  weight.  A  charge  of 
four  drachms  of  fine  grained  or  small-arm  powder 
is  expected  to  project  a  steel  ball  with  the  requi¬ 
site  force  to  perforate  a  certain  number  of  half¬ 
inch  wet  elm  planks,  placed  three  quarters  of  an 
inch  asunder,  the  fiist  being  thirty  feet  from  the 
muzzle  of  the  barrel.*  A  charge  of  four  ounces 
of  cannon  powder  must  be  capable  of  projecting, 
from  an  eight-inch  Corner  mortar,  a  sixty-eight 
pound  iron  shot  not  less  than  380  feet/}' 

Few  persons  can  be  aware  of  the  enormous 
quantities  of  gunpowder  used  for  military  pur¬ 
poses.  At  the  siege  of  Ciudad  Rodrigo,  in 
January  1812,  74,978  lbs.  of  gunpowder  were 
consumed  in  thirty  hours  and  a  half ;  at  the 
storming  of  Badajos,  228,830  lbs.  in  104  hours; 
and  this  from  the  great  guns  only  !J  At  the  first 
and  second  sieges  of  San  Sebastian,  502,110  lbs.§ 
were  used ;  and  at  the  siege  of  Zaragossa,  the 
French  exploded  45,000  lbs.  in  the  mines,  and 
threw  16,000  shells  during  the  bombardment  !|| — 
Polytechnic  Review. 

(To  be  continued.) 


*The  government  powder  labelled  T.P.F., 
when  new,  propels  the  ball  through  fifteen  or 
sixteen  boards  ;  and  when  restoved,  through  nine 
to  twelve.  Wilkinson,  op.  cit.  p  175. 

f  Wilkinson  on  Engines  of  War,  p.  195. 

J  The  British  Gunner.  Quoted  by  Wilkinson, 
Engines  of  War,  &c.  148. 

§From  the  returns  made  to  the  Royal  Arsenal, 
Woolwich. 

|| “Napier’s  History  of  the  Peninsular  Wa 
Wilkinson  op.  supra,  cit.  p.  148. 
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PHARMACEUTICAL  SOCIETY. 
Jan.  8,  1845. 

Mr.  Morson,  Vice-President,  in  the  Chair. 


The  following  communication,  “  On  electro¬ 
metallurgy,”  by  Mr.  Thomas  Mackinlay,  was 
read : — 

In  this  paper  Mr.  Mackinlay  proposed  to  give 
a  brief  description  of  the  most  convenient  forms 
of  apparatus,  of  the  various  processes  employed  in 
manipulation,  and  the  best  solutions  of  the  differ¬ 
ent  metallic  salts,  together  with  some  recent  im¬ 
provements  in  the  art. 

On  the  Forms  and  Arrangement  of  Apparatus. 
— -In  the  deposition  of  metals,  where  voltaic  elec¬ 
tricity  is  the  power  employed,  there  are  two  de¬ 
scriptions  of  arrangement— the  first,  where  the 
surface  on  which  the  deposit  is  formed  is  itself  a 
part  of  the  apparatus  whence  the  power  is  gene¬ 
rated  ;  the  other,  in  which  the  object  receiving 
the  deposit  forms  no  part  of  the  apparatus,  but 
where  the  power  is  procured  from  a  battery ;  the 
former  is  termed  the  single  cell,  the  latter  the 
battery  process.  The  forms  of  voltaic  batteries 
used  arc  numerous,  and,  in  most  cases,  known  by 
the  names  of  their  respective  inventors.  The  con¬ 
stant  battery  of  Professor  Daniell  will  be  found 
most  generally  useful ;  it  is  termed  constant ,  from 
its  possessing  the  power  of  continuing  in  action 
for  a  lengthened  period.  It  may  be  made  in 
various  forms,  and  consists  of  a  copper  cell,  divided 
into  two  parts  by  a  porous  diaphragm  or  partition, 
which  may  be  formed  of  wood,  paper,  plaster 
of  I  aris,  earthenware,  or  animal  membrane.  The 
outer  cell  is  filled  with  a  saturated  solution  of 
sulphate  of  copper,  a  perforated  shelf  supplied  with 
crystals  of  this  salt  being  placed  at  the  upper 
portion,  as  that  part  of  the  solution  is  soonest 
weakened,  the  specific  gravity  retaining  the 
stronger  portion  below.  The  inner  cell  is  filled 
with  water,  to  which  a  few  drops  of  sulphuric 
acid  aie  added,  and  in  which  a  rod  or  plate  of 
amalgamated  zinc  is  placed,  to  which,  and  to  the 
coppei  of  the  outer  ceil,  wires  are  attached.  This 
battery  may  be  generally  employed  for  the  pur¬ 
poses  of  plating,  gilding,  and  platinising,  and  is 
one  of  the  most  economical  modes  of  reducing 
copper.  The  simplest  form  of  apparatus  used  for 
the  deposition  of  metal,  more  particularly  copper, 
is  the  single  cell ;  it  resembles  in  the  number  of 
its  parts  a  Daniell’s  battery,  the  surface  to  be 
deposited  on  representing  the  copper  of  the  outer 
cell;  the  diaphragm  maybe  formed  of  plaster  of 
1  aris,  brown  paper,  or  thin  wood ;  but  the  action 
is  always  mos  t  rapid  when  the  diaphragm  is  thinnest ; 
i  a  mould  of  metal  or  other  substance  is  attached 
to  the  zinc  m  the  cell  containing  the  acid  and 
water,  and  introduced  into  the  sulphate  solution, 
it  the  metallic  communication  between  the  mould 
and  the  zme  be  complete,  after  a  short  immersion 
the  former  will  become  coated  with  a  deposition 
o  metallic  copper,  which  goes  on  increasing  in 
thickness  as  long  as  the  strength  of  the  cuprous 
solution  is  kept  up.— Within  a  few  months  past 
magneto-electric  machines  have  been  employed 
for  the  deposition  of  metals;  and  in  Birmingham, 
plating  is  carried  on  to  a  considerable  extent  by 
machines  formed  by  peculiar  arrangements  of 
compound  magnets,  one  of  which,  latelv  manu- 

frnmUfehd  ,y  ^  Wo1oIrich» is  capable  of  depositing 
°  "  lhr°V°  five  hundred  ounces  of  silver  per 

manaip™  1  M  .8Uch  machines  are  difficult  in 
’  and  expensive  in  construction,  they 
‘  0"  fjp1  s^ltod  for  tIle  purposes  of  experiment 
be  folS  lCtl°nfMoulds’  ^-Moulds  may 
substneS-  t  in  metallic  or  ."on-metallic 

necessarv  tint 16  “A'Jr  .case  ^  *s  absolutely 
necessary  that  the  surface  of  the  mould  submitted 

ZdZT:  S‘0U,lfl^e  a  conductor  of  electricity, 
\fm  i  i  ,  conductors  are  metals  and  carbon 

fpaH  |ds.forsma11  obJects>  as  coins  or  medals,  may 
leadily  be  made  of  lead  or  fusible  metal;  a  very 

Z  CJ  w1S  phlue  ,the  obJect  between  two 
sti  ips  of  the  former  metal,  scraped  perfectly  clean 

subjecting  the  whole  to  the  action  of  I  press’ 
They  may  also  be  formed  of  wax,  stearine 
tallow,  plaster  of  Paris,  sealing  wax  &c.  &c  • 
the  surfaces  of  cither  of  these  materials  may 
be  covered  with  good  plumbago,  after  fixing  a 
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metal  wire  into  the  mould  to  be  deposited  on  ;  the 
powder  should  be  rubbed  lightly  over  with  a  soft 
brush,  taking  care  that  it  adheres  to  all  parts.  The 
deposition  takes  place  at  the  wire  by  which  the 
article  is  connected  with  the  battery,  or  cell,  and 
spreads  gradually  from  that  point  till  the  whole 
surface  is  covered ;  but  this  process  is  limited  to 
the  deposition  of  copper  oniy  ;  as  gold  and  silver 
will  not  spread  to  any  extent  on  a  black-leaded 
surface,  wood  may  be  prepared  to  receive  a  deposit 
in  the  folloAving  manner; — -The  surface  of  the 
block  or  piece  intended  to  be  deposited  on,  is 
dipped  in  a  weak  solution  of  nitrate  of  silver, 
(one  drachm  of  the  salt,  dissolved  in  eight  ounces 
of  distilled  water)  contained  in  a  flat  vessel,  and 
remains  for  a  few  minutes,  in  order  that,  by  ca¬ 
pillary  attraction,  the  nitrate  of  silver  may  be 
drawn  into  tbc  wood  ;  a  small  portion  of  solution 
of  phosphorus  in  spirits  of  turpentine  being 
poured  into  a  watch-glass,  and  placed  on  a  sand- 
bath,  is  allowed  gradually  to  evaporate  ;  on  hold¬ 
ing  the  surface  of  the  wood  over  the  vapour,  an 
immediate  change  occurs,  the  nitrate  of  silver  is 
converted  into  metallic  silver,  and  the  object  may 
at  once  be  placed  in  the  battery  to  receive  a 
deposit  of  copper.  In  this  manner  the  interior 
of  a  plaster  mould  may  be  rendered  a  conductor ; 
but  as  this  plan  can  only  be  adopted  with  sub¬ 
stances  which  can  be  wetted  with  the  solution  of 
nitrate  of  silver,  an  improvement  has  lately  been 
introduced,  by  the  adoption  of  a  solution  of  phos¬ 
phorus  instead  of  the  vapour  of  that  substance. 
The  best  known  solvent  is  bisulphuret  of  carbon, 
which  readily  dissolves  a  considerable  portion  of 
phosphorus.  If  the  article  to  be  coated  is  dipped 
for  a  moment  in  a  solution  of  one  part  of  phos¬ 
phorus  in  twelve  of  bisulphuret  of  carbon,  on 
withdrawing  it  the  bisulphuret  of  carbon,  which  is 
very  volatile,  will  evaporate,  leaving  a  film  of 
phosphorus  on  the  surface;  the  article  is  then 
immersed  in  a  dilute  solution  of  nitrate  of  silver, 
or  sulphate  of  copper ;  a  precipitate  of  silver  or 
copper  will  be  immediately  formed,  and,  thus 
become  an  electric  conductor,  it  may  be  intro¬ 
duced  into  the  galvanic  cell,  and  the  process  will 
proceed  in  the  same  manner  as  it  does  when 
plumbago  is  used  in  the  first  instance.  By  this 
simple  and  elegant  method  the  most  delicate 
articles,  as  fe'alhers,  flowers,  fruit,  insects,  &c.., 
may  be  coatejl  with  metal :  the  surface  should,  in 
all  cases,  be  free  from  moisture  before  it  is  intro¬ 
duced  into  the  solution  of  phosphorus,  which 
should  be  used  with  the  greatest  care,  being 
highly  inflammable.  Phosphorus  added  to  wax 
and  stearine,  forms  an  excellent  coating  for  casts, 
as  the  surface  becomes  a  conductor.  Moulds  of 
plaster  of  Paris,  being  very  porous,  require  to  be 
saturated  with  wax,  oil,  varnish,  or  tallow-,  before 
receiving  a  coating  of  plumbago,  otherwise,  when 
placed  in  the  solution,  they  will  absorb  the  liquid, 
and  the  air,  which  previously  filled  up  the  pores, 
will  be  driven  out,  covering  the  surface  of  the 
mould  with  small  bubbles.  Flexible  moulds  for 
copying  objects  which  arc  undercut,  or  overhung, 
may  be  made  of  a  mixture  of  glue  and  starch  ; 
this  mixture  is  easily  removed  from  the  projecting 
parts,  aud  immediately  regains  its  proper  form. 
The  colour  of  bronze  is  given  to  copper  articles, 
deposited  by  voltaic  action  by  different  methods. 
A  very  simple  plan  is  to  rub  the  article  with 
plumbago  immediately,  or  as  soon  as  practicable, 
after  its  removal  from  the  battery,  afterwards 
heating  it,  and  rubbing  it  with  a  hard  brush.  A 
lighter  tint  may  be  obtained  by  covering  the 
surface  with  oxide  of  iron,  and  giving  it  a  consi¬ 
derable  heat.  Hydrosulphate  of  ammonia  pro¬ 
duces  a  fine  colour,  and  a  dilute  solution  of  chlo¬ 
ride  of  platinum  gives  the  object  an  agreeable  tint. 

On  Electro-gilding,  Plating,  Platinising,  <S,c.— 
The  metals  rcduceable  by  voltaic  agency  for  pur¬ 
poses  of  utility,  are  gold,  silver,  platinum,  copper, 
and  zinc ;  these  may  be  precipitated  from  their 
salts,  or  from  the  solution  of  their  salts  in  any 
material  capable  of  dissolving  them,  aud  any 
deshed  deposit  may  be  made  by  adjusting  the 
strength  and  temperature  of  the  solution  to  the 
intensity  and  power  of  the  current  of  electricity 
employed.  Gold  may  be  deposited  from  its 
chloride,  bromide,  cyanide,  iodide,  sulphite,  and 
hyposulphite  ;  but  for  all  purposes  of  gilding,  Mr. 


Mackinlay  prefers  a  solution  of  the  cyanide, 
which  may  be  prepared  with  care  by  adding 
oxide  of  gold  to  the  solution  of  cyanide 
of  potassium  ;  the  most  eligible  proportions 
may  be  stated  as  follows  : — Two  pounds  of 
cyanide  of  potassium  dissolved  in  one  gallon  of 
water,  to  which  are  added  one  ounce  and  a  half 
of  oxide  of  gold;  but  if  heat  is  employed,  and  the 
solution  is  raised  to  the  boiling  point,  the  quantity 
of  water  may  be  doubled.  The  articles  to  be 
gilt,  must,  of  course,  be  attached  to  the  zinc  of  the 
battery,  and  a  plate  of  gold,  of  corresponding  or 
greater  dimensions,  to  the  copper.  The  surfaces 
of  all  objects  to  be  gilt,  plated,  or  deposited  on, 
must  be  thoroughly  cleansed  before  being  intro¬ 
duced  into  the  solution  ;  oxide,  grease,  or  other 
impurities,  may  be  removed  by  immersion  in  dilute 
sulphuric  acid.  The  gold  thus  deposited  may  be 
coloured  to  produce  the  red  tint  so  generally  ad¬ 
mired,  by  being  coated  with  a  mixture  of  acetate 
of  copper,  sulphate  of  alumina,  and  bees’-xvax, 
and  exposed  to  heat  till  the  whole  is  consumed; 
and  a  rich  orange  colour  may  be  obtained  by 
irently  boiling  the  following  ingredients  together 
in  water  till  they  have  a  creamy  consistency  : — 
Five  parts  of  nitrate  of  potash,  two  parts  of 
sulphate  of  alumina,  one  part  of  sulphate  of  zinc, 
and  one  part  of  sulphate  of  iron.  The  gilt  object 
should  then  be  dipped  three  or  four  times  in  the 
composition,  and  allowed  to  become  nearly  dry, 
and  afterwards  removed  to  a  stove,  when,  accord¬ 
ing  to  the  length  of  exposure  to  heat,  the  depth  of 
colour  will  be  increased  ;  it  should  finally  be  well 
washed,  and  cleaned  Avith  soap  and  Avater  and  a 
brush. 

Silver  can  be  precipitated  from  its  cyanide, 
acetate,  sulphate,  sulphite,  or  hyposulphite.  A 
solution  of  one  pound  and  a  half  of  cyanide  of 
potassium  in  one  gallon  of  water,  to  which  tAvo 
ounces  of  oxide  of  silver  are  added,  answers  ad¬ 
mirably  for  all  purposes  of  plating.  For  some 
time  after  the  introduction  of  electro-gilding  and 
plating,  complaints  Avcre  made  of  defective  adhe¬ 
sion  betAveen  the  original  and  the  deposited 
metal,  and  the  manufacturers  of  similar  articles 
on  the  old  principle  said  that  such  plating  and 
gilding  AArould  soon  Avear  aAvay,  and  exhibit  the 
baser  metal  in  all  its  original  nakedness,  There 
Avas,  it  must  be  admitted,  some  justice  in  this 
remark,  though  articles  plated  by  Mr.  Mackinlay 
three  years  ago  have  been  in  daily  use  Avithout 
shoAviug  any  traces  of  the  copper  beneath.  This 
defect  Avas  occasioned  by  the  absence  of  an  alloy, 
but  the  objection  has  lately  been  altogether  re¬ 
moved  by  flic  use  of  mercury,  for  the  purpose  of 
alloying  the  two  metallic  substances;  for  this  pur¬ 
pose,  nitrate  of  mercury  is  dissolved  in  water, 
and  the  copper  article  to  be  gilt  or  plated  is 
plunged  in  the  solution,  and  immediately  Avitli- 
drawn,  then  Avashcd  in  Avater,  and  placed  in  the 
gold  or  silver  solution.  A  thin  film  of  mercury  is 
by  this  means  distributed  over  the  object,  and 
amalgamating  Avith  both  metals,  completely  alloys 
them.  The  articles,  after  being  gilt  or  silvered, 
should  be  heated  to  600°  Falir.,  Avhich  dissipates 
the  mercury.  Another  complaint  against  electro¬ 
plating  Avas,  that  the  articles  rapidly  tarnished  on 
account  of  the  purity  of  the  metal  deposited. 
This  may  be  obviated  by  brushing  them  over  after 
removal  from  the  vat  Avith  a  saturated  solution  of 
biboratc  of  soda,  alloAving  them  to  dry,  so  that  a 
film  of  the  salt  may  remain,  repeating  the  process 
a  second  or  third  time,  till  a  slight,  but  regular, 
coating  of  borax  covers  every  part ;  they  should 
then  be  exposed  to  a  red  heat,  and,  after  being 
alloAved  to  cool,  immersed  in  dilute  sulphuric  acid, 
and  dried  in  heated  saAV-dust.  The  metals  to 
Avhich  plating  are  most  applicable  are,  copper, 
brass,  peAvter,  iron,  steel,  and  gold ;  the  process 
is  also  extensively  employed  for  silvering  articles 
formed  of  the  alloy  of  nickel,  known  as  German 
silver. 

Platinum  may  be  reduced  from  solutions  of  its 
bromide,  iodide,  and  bichloride,  and  the  double 
chloride  of  platinum  and  sodium  ;  the  chloride  is 
the  salt  commonly  employed,  but  as  considerable 
difficulty  exists  in  depositing  this  metal  in  a  ductile 
state,  a  very  feeble  current  of  electricity  should 
be  employed,  and  the  plate  of  metal,  introduced 
as  an  electrode,  should  be  very  small ;  it  is  of 
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great  advantage  to  have  the  solution  neutral, 
and,  therefore,  recommends  soda  being  added 
to  it,  thus  forming  the  chloride  of  sodium  and 
platinum.  Zinc  may  be  deposited  from  its  oxide, 
acetate,  sulphate,  and  chloride,  also  from  the 
solution  of  oxide  of  zinc  in  potassa,  or  muriate  of 
ammonia.  Copper  may  be  thrown  down  from  a 
considerable  range  of  its  salts ;  those  commonly 
used  are  the  sulphate,  nitrate,  and  cyanide. 

Mr.  Redwood  observed,  there  was  a  question  he 
was  desirous  to  put  to  Mr.  Mackinlay,  with 
reference  to  the  practicability  of  applying  the 
process  to  cover  the  plates  of  dispensing  scales 
with  platinum.  He  believed  that  there  was  con¬ 
siderable  difficulty  on  that  point,  as  the  plates 
could  not  have  that  metallic  appearance  which 
was  so  desirable,  the  platinum  being  thrown  down 
in  the  form  of  a  black  powder.  He  had  not  been 
able  to  succeed  in  the  experiments  which  he  had 
made,  but  he  thought,  if  it  could  be  done,  it  would 
constitute  a  very  valuable  application  of  the  pro¬ 
cess  to  pharmaceutical  purposes. 

Mr.  Mackinlay  attributed  the  failure  in  pla¬ 
tinising  the  scales  to  the  use  of  too  strong  an 
electric  power,  and  he  thought  the  experiment 
would  succeed  if  a  small  electrode  only  were 
employed. 

Mr.  Squire  inquired  whether  the  deposition  of 
silver  on  brass  scales  could  be  easily  effected ; 
because,  if  so,  it  would  be  already  a  great  step  in 
advance  for  pharmaceutists. 

Mr.  Mackinlay,  in  reply,  stated  that  the  depo¬ 
sition  of  silver  took  place  very  readily ;  but  it 
would  present  a  crystalline  appearance,  unless 
mercury  were  used,  by  which  its  perfect  amalga¬ 
mation  was  effected. 

Mr.  Redwood  observed  that  there  was  another 
point  of  considerable  practical  importance,  with 
respect  to  the  coating  with  silver  of  the  vessels 
used  in  pharmacy — such  as  copper  pans,  &c.  The 
process  by  which  this  is  effected  is  both  easy  and 
economical,  but  there  existed  the  great  objection 
that  the  silver  is  deposited  in  a  more  porous  state 
than  it  is  by  the  old  plan  of  plating,  insomuch 
that  Mr.  Warrington,  of  Apothecaries’-hall,  had 
found  some  vessels,  which  he  had  himself  electro¬ 
plated,  were  comparatively  useless,  as  acids 
acted  on  the  copper  through  the  silver.  He 
wished  to  know  from  Mr»  Mackinlay  whether  it 
were  not  possible,  by  some  modification  of  the 
plan  of  proceeding,  to  deposit  the  silver  in  the 
same  hard  state  it  is  in  by  the  ordinary  mode  of 
plating. 

Mr.  Mackinlay  thought  that  the  porous  depo¬ 
sition  of  the  silver  must  have  been  caused  either 
by  using  too  strong  a  solution,  or  too  weak  an 
electric  power,  in  which  case  only  will  silver  be 
thrown  down  in  the  spongy  state,  instead  of  being 
ductile.  There  must  have  been  a  want  of  the 
due  relative  proportion  between  the  strength  of 
the  solution  and  of  the  electric  agent. 

@!$Mr.  Morson  remarked  that  most  persons  were 
of  opinion  that  a  strong  solution  of  the  metal 
would  be  the  best  for  their  purpose  ;  but  it  proved 
that,  on  the  contrary,  a  weak  solution  would  be 
the  more  available. 

Mr.  Redwood  added,  except  with  platinum, 
which  requires  a  strong  solution  and  a  weak 
electric  power.  With  gold  and  silver,  on  the 
other  hand,  the  solution  should  be  weak,  and  the 
electrode  comparatively  strong.  In  this  respect 
there  did  not  exist  any  difference,  whether  the 
substance  to  be  coated  was  a  feather,  a  piece  of 
wood,  a  plant,  an  insect,  a  plaster  mould,  &c. 

The  following  communication  was  then  read  : — 
“  An  account  of  a  cucurbitaceous  fruit,  employed 
as  a  violent  purgative  by  the  natives  of  Brazil,  to¬ 
gether  with  a  short  notice  of  its  action  as  a  thera¬ 
peutic  agent,”  by  Dr.  Scott  Alison. 

This  fruit,  of  which  only  a  small  quantity  came 
into  Dr.  S.  Alison’s  possession,  is  about  the  size 
of  a  small  pear.  It  resembles  the  wild  cucumber, 
and  consists  of  an  epicorpeum,  very  thin,  and  of  a 
light  olive  colour  ;  and  a  sarcocorpium  of  a  white 
reticulated  structure,  resembling  that  of  a  prickly 
pear.  In  the  interior  are  three  loculamenta,  which 
contain  a  few  flat  seeds,  resembling  those  of  the 
cucumber.  The  seeds  are  white;  but  one  is  of  a 
dark  olive  colour,  and  somewhat  thicker  than  the 


rest.  The  outer  covering  presents  numerous  spores 
running  in  longitudinal  lines  from  the  base  to  the 
apex  of  the  fruit.  One  fruit  was  put  into  the 
hands  of  Mr.  Morson,  of  Southampton-row,  who 
prepared  a  tincture  from  it,  and  an  aqueous  ex¬ 
tract  from  the  residue.  The  fruit  weighed  seven¬ 
teen  grains ;  the  tincture  obtained  amounted  to 
scarcely  three  drachms,  and  the  aqueous  extract 
to  one  grain  ;  the  former  is  of  a  very  faint  green 
colour ;  is  exceedingly  bitter,  and  destitute  of 
odour.  The  extract  is  of  a  dark  brown  colour, 
resembling  powdered  catechu.  It  is  intensely 
bitter. 

Therapeutic  Action  of  Luffa.— On  account  of 
the  very  small  quantity  of  the  fruit  available  for 
the  purpose,  its  action  on  the  human  body  has  not 
been  fully  tested  ;  yet  so  much  has  been  effected 
as  to  afford  some  information  on  the  subject  which 
will  assist  in  forming  a  correct  idea  of  its  proper¬ 
ties,  and  its  value  as  a  therapeutic  agent.  One- 
eighth  of  a  grain  of  the  extract  was  given  to  a  boy, 
five  years  old,  affected  with  dropsy  subsequent  to 
scarlet  fever.  The  bowels  had  not  been  moved 
for  some  time  without  medicine.  In  twelve  hours 
the  patient  passed  a  copious  loose  stool.  The  same 
dose  was  repeated,  and  the  same  result  followed. 
Thesame  dose  was  given  to  a  young  lady,  of  rather 
constipated  bowels.  Within  an  hour  she  was 
affected  with  nausea  and  slight  griping,  which 
continued  for  a  day.  No  stool  followed  till  the 
third  day,  when  the  bowels  were  freely  relieved. 
For  several  days  after  the  bowels  were  less  than 
usually  constipated,  and  the  patient  said  she  had 
not  felt  so  comfortable  for  some  time  before.  A 
gentleman,  thirty  years  of  age,  rather  delicate, 
and  suffering  from  slight  nervous  head-ache,  took 
one  quarter  of  a  grain  of  the  extract.  He  soon 
became  overcome  with  faintness  and  nausea.  He 
swallowed  a  little  warm  water,  and  he  then 
vomited  freely.  No  violent  action  of  the  bowels 
followed,  but,  for  some  days  after,  the  stools  were 
more  than  usually  copious.  Thirty  drops  of  the 
tincture  were  administered  to  a  boy  seven  years 
old,  convalescent  from  scarlet  fever.  He  soon 
after  fell  asleep,  and  did  not  awake  for  four  hours. 
For  seven  hours  no  stool  was  passed  ;  and  at  the 
expiration  of  that  time  the  same  dose  was  again 
exhibited.  In  a  quarter  of  an  hour  he  vomited 
freely.  This  was  repeated  three  times.  He 
slept  well  during  the  night,  and  in  the  morn¬ 
ing  he  passed  four  copious  loose  light  brown 
stools.  A  lady  whose  bowels  are  constipated 
to  an  extraordinary  extent,  and  who  is  in 
the  habit  of  taking  a  quarter  of  a  pound  of 
Epsom  salts  at  a  time,  took  forty  drops  of  the 
tincture.  She  was  affected  with  nausea  for  two 
days,  and  retched  a  little,  but  no  catharsis  was 
produced.  Thirty  drops  of  the  tincture  were 
given  by  injection,  to  a  boy  labouring  under  asca- 
rides.  The  injection  was  retained  thirty  minutes, 
and  then  discharged,  accompanied  with  much 
mucus,  in  which  were  observed  about  fifty 
thread  worms,  all  of  which  were  perfectly  motion¬ 
less.  In  this  case,  calomel  and  rhubarb  had  been 
previously  administered,  with  the  effect  of  dis¬ 
charging  several  thread  worms,  but  invariably  in 
the  living  state.  Dr.  Alison  concludes  from  his 
experiments,  that  this  fruit  is  an  emetic,  a  drastic 
purgative,  and  an  anthelmintic;  and  lie  thinks  that 
in  obstinate  constipation,  in  dropsy  connected  with 
visceral  obstruction,  and  in  cases  of  worms,  luffa 
may  prove  very  serviceable.  It  resembles  in  its 
action,  both  elaterium  and  colocynth,  all  of  which 
belong  to  the  same  natural  family,  viz  :  the  cucur- 
bitaceae.  Of  the  two  preparations  of  the  fruit,  the 
tincture  appears  to  be  the  more  efficacious  as  a 
purgative  and  anthelmintic.  The  mode  of  admi¬ 
nistration  will  admit  of  variation,  according  to 
circumstances;  where  the  action  of  the  whole 
intestine  is  required,  exhibition  by  the  mouth  will 
be  indispensable.  If  vomiting  be  desirable,  warm 
water  may  be  taken  after  its  exhibition.  But 
where  it  is  to  be  guarded  against,  a  few  drops  of 
tincture  of  hyoscyamus  or  opium  may  be  added. 
The  extract  may  be  combined  with  soap  or 
extract  of  hyoscyamus,  and  exhibited  in  the  form 
of  pills.  In  the  case  of  thread  worms,  which  are, 
lor  the  most  part,  confined  to  the  lower  gut,  the 
luffa  may  be  advantageously  used  in  the  form  of 
enema,  - — , — - 


“Abstract  of  a  lecture  on  the  determination  of 
specific  gravities ;  delivered  at  the  establishment 
of  the  l’harmaceutical  Society,  17,  Bloomsbury- 
square,  on  the  22nd  of  January  1845.  By  Mr. 
Redwood,  lecturer  on  practical  pharmacy.” 

The  lecturer  commenced  by  pointing  out  the 
importance  of  a  thorough  knowledge  of  this  sub¬ 
ject,  to  those  engaged  in  the  practice  of  pharmacy. 
He  defined  the  specific  gravity  of  a  body  to  be  its 
density,  as  compared  with  the  density  of  any 
other  body.  The  determination  of  the  specific 
gravity  of  a  body,  therefore,  consists  in  estimating 
the  weight  of  a  given  volume  of  it,  as  compared 
with  an  equal  volume  of  some  other  body.  The 
bodies  usually  taken  as  the  standards  of  compa¬ 
rison,  ar epure  water,  for  solids  and  liquids;  and 
atmospheric  air,  for  gases. 

Different  methods  are  adopted  for  determining 
the  specific  gravities  of  substances,  depending  upon 
their  state,  whether  solid,  liquid,  or  gaseous ;  there 
are,  also,  several  modifications  of  the  process,  as 
applied  to  substances  in  each  of  these  states.  The 
lecture  was  intended  to  treat  only  of  the  methods 
of  taking  the  specific  gravities  of  solids  and  liquids. 

The  specific  gravity  of  a  solid  substance  is  de¬ 
termined,  by  first  weighing  it  in  air,  and  then  im¬ 
mersing  it  in  water,  and  ascertaining  the  force 
with  which  it  tends  either  to  sink  to  the  bottom, 
or  to  float  to  the  surface  of  the  liquid.  By  these 
means  we  ascertain  the  relation  which  the  weight 
in  air  of  the  body  to  be  estimated  bears  to  that 
of  an  equal  volume  of  water.  The  process  is 
1'ounded  upon  the  well-known  facts,  that  a  solid 
body,  impervious  to  water,  on  being  immersed  in 
that  liquid,  displaces  a  volume  of  water  equal  to 
that  of  the  body  so  immersed ;  and  that  the  sur¬ 
rounding  liquid  exercises  a  pressure  upwards 
upon  such  body,  equivalent  to  the  weight  of  the 
volume  of  water  displaced. 

The  process,  as  applied  to  solids  denser  than 
water,  and  that  are  insoluble  in  that  liquid,  is  a 
very  simple  and  easy  one;  it  may  be  illustrated  by 
taking  the  specific  gravity  of  a  piece  of  lead.  A  ba¬ 
lance,  which  is  sensible  to  about  the  twentieth  part 
of  a  grain,  should  be  used,  and  one  of  the  pans  of 
the  balance  should  be  suspended  by  much  shorter 
strings  than  those  attached  to  the  other  pan,  and 
should  have  a  small  hook  at  the  bottom,  from  which 
the  lead  is  hung  by  a  hair,  or  slender  silken  thread. 
The  weight  of  the  lead  thus  taken  in  air  is  398 
grains.  A  glass  of  pure  distilled  water  is  then 
placed  under  that  end  of  the  scale-beam  to  which 
the  lead  is  attached,  and  the  lead,  being  im¬ 
mersed  in  the  water,  it  is  found  to  require  362'4 
grains  as  its  equipoise.  This  is  the  weight  of  the 
lead  in  water,  and  the  difference  between  this  and 
its  weight  in  air  (35 '6  grains)  is  the  weight  of  the 
volume  of  water  displaced  by  the  lead,  or  of  a 
volume  of  water,  equal  to  that  of  the  lead.  We 
have  now  ascertained  that  the  weight  of  a  volume 
of  water,  being  35 ‘6  grains,  that  of  an  equal 
volume  of  lead  will  be  398  grains.  Now  the  volume 
of  water  is  taken  as  unity,  and  therefore, 

35'G  :  1  :  :  398  :  1 1*176  the  specific  gravity  of  the 
lead. 

In  taking  the  specific  gravity  of  a  solid  substance 
lighter  than  water,  some  modification  in  the  pro¬ 
cess  is  required,  but  we  have  still  the  same  points 
to  ascertain, — first,  the  weight  of  the  substance 
in  air,  and  secondly,  the  weight  of  an  equal  volume 
of  water.  This  process  may  be  illustrated  by  taking 
the  specific  gravity  of  a  piece  of  wax  :  the  weight  of 
the  wax  in  air  is  105'4  grains.  On  immersing  the 
wax  in  water,  we  have,  as  in  the  other  case,  two 
pressures  exerted  :  the  pressure  downwards,  equal 
to  the  gravity  or  weight  of  the  wax,  and  the 
pressui  e  upwards,  equal  to  the  weight  of  the  volume 
of  water  displaced  by  the  wax  ;  but  the  specific 
gravity  of  water  being  greater  than  that  of  wax, 
the  upward  pressure  preponderates,  and  the  wax 
rises  to  the  surface.  Thus  we  find  that  a  volume 
of  water  equal  to  that  of  the  wax,  weighs  as  much 
as  the  wax,  and  something  more.  We  must 
ascertain  how  much  more,  and  this  is  done  in  the 
following  manner  : — Some  body,  heavier  than 
water,  and  the  weight  of  which  in  water  is  known, 
is  attached  to  the  wax,  and  the  two  bodies  are 
weighed  in  water  together.  We  may  use  a  piece 
of  lead  for  this  purpose,  fl'he  lead  alone  weighs 
378  grains  in  water;  with  the  wax  attached  to  it,  the 
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weight  is  372*4  grains,  making  a  difference  of  5*6 
grains,  which  added  to  the  weight  of  the  wax  in 
air,  makes  ill  grains,  and  this  is  the  weight  of 
the  volume  of  water  equal  to  that  of  the  wax. 
We  now  have  the  weight  of  the  wax  in  air 
(105'4  grains),  and  the  weight  of  an  equal  volume 
of  water  (111  grains),  and  we  arrive  at  the  specific 
gravity  of  the  wax  by  dividing  the  former  weight 
by  the  latter.  Thus — 

111:1::  105'4  :  0  949,  the  specific  gravity  of 
the  wax. 

It  sometimes  happens  that  the  solid  substance, 
the  specific  gravity  of  which  is  to  be  determined, 
is  in  powder,  or  in  several  small  particles.  We 
may  illustrate  the  mode  of  proceeding  in  such 
cases,  by  taking  the  specific  gravity  of  calomel. 
100  grains  of  the  calomel  are  introduced  into  a 
specific  gravity  bottle  which  holds  1000  grains  of 
distilled  water ;  the  bottle  is  now  filled  up  with 
water,  and  the  weight  of  the  contents  is  found  to 
be  1083*7  grains  ;  deducting  the  weight  of  the 
calomel  (100  grains)  from  this,  the  remainder 
(983'7  grains)  will  be  the  weight  of  the  water  in 
the  bottle,  and  the  difference  (16-3  grains) 
between  this  and  1000  grains,  the  weight  of  the 
whole  contents  of  the  bottle  when  filled  with 
distilled  water,  is  the  weight  of  a  volume  of  water 
equal  to  the  volume  of  the  calomel.  Then — 

16*3  :  I  100 :  6*03,  the  specific  gravity  of  the 
calomel. 

With  substances  which  are  soluble  in  water, 
other  modifications  of  the  process  are  required. 
Sometimes  the  substance  may  be  covered  with  a 
thin  coating  of  varnish,  so  as  to  protect  it  from  the 
action  of  the  water.  This  method  answers  very 
well  for  blue  pill,  which  may  be  brushed  over  with 
a  strong  tincture  of  mastic,  and  then  proceeded 
with  as  in  the  case  of  the  lead.  In  other  instances, 
however,  it  is  necessary  to  pursue  a  different 
course.  Thus,  any  powder  that  is  soluble  in  water 
must  have  its  specific  gravity  taken,  in  the  first 
instance,  with  reference  to  some  other  liquid  in 
which  it  is  not  soluble.  Spirit  of  wine,  oil  of 
turpentine,  or  olive  oil,  may  be  used  in  such  cases. 

We  may  illustrate  a  case  of  this  kind  by  taking 
the  specific  gravity  of  guano  in  oil  of  turpentine. 
In  the  first  place,  the  specific  gravity  of  the  tur¬ 
pentine  to  be  used  is  ascertained  to  be  0-874. 
Then  100  grains  of  the  guano  are  introduced  into 
a  specific  gravity  bottle  like  that  previously  used, 
the  bottle  is  filled  up  with  the  oil  of  turpentine, 
and  the  weight  of  the  contents  is  now  found  to  be 
922*7  grains ;  from  which,  deducting  100  grains 
(the  weight  of  the  guano),  the  remainder,  822*7 
grains,  will  represent  the  oil  not  displaced  by  the 
guano,  and  this,  deducted  from  874  grains  (the 
quantity  of  oil  the  bottle  is  capable  of  holding) 
leaves  51*3  grains  as  the  weight  of  a  volume  of 
oil  of  turpentine  equal  to  that  of  the  guano.  Now, 
874  :  51*3  :  :  1000  :  58*7,  the  weight  of  a  volume 
of  water  equal  to  that  of  the  guano  ;  then 
58*7  :  1  :  :  100  :  1*70,  the  specific  gravity  of  the 
guano  in  relation  to  water. 

The  methods  by  which  the  specific  gravities  of 
liquids  are  usually  determined  may  be  divided  into 
two  classes: — 

1st,  Those  which  consist  in  filling  any  suitable 
vessel  with  the  liquid  to  be  estimated,  ascertaining 
the  weight  of  the  contents,  and  dividing  this  by 
the  weight  of  the  same  volume  of  water. 

2ndly,  Those  which  consist  in  displacing  a 
portion  of  the  liquid  by  some  solid  body  floating 
in  it,  and  estimating  the  specific  gravity  according 
to  the  weight  and  volume  of  the  substance  im¬ 
mersed,  as  compared  with  its  immersion  in 
water. 

In  the  first  case,  the  instruments  employed  are, 
a  specific  gravity  bottle  and  an  ordinary  balance. 

In  the  secotid  case,  the  instruments  used  may  be 
comprehended  under  the  general  term  of  hydro¬ 
meters,  or  areometers.  These,  however,  are  dis¬ 
tinguished  for  there  are  many  varieties  of  them 

by  different  names,  according  to  the  particular 
purpose  for  which  they  are  respectively  intended, 
or  from  some  peculiarity  in  their  construction. 

The  specific  gravity  bottle  affords  the  most  accu¬ 
rate  means  of  determining  the  comparative  densi¬ 
ties  of  liquids.  It  consists  usually  of  a  globular 
bottle,  with  a  flat  bottom  and  a  slender  neck 
which  holds  exactly  1000  grains  of  distilled  water  at 


I  a  certain  fixed  temperature.  It  is  very  easy  at  any 
time  to  test  the  accuracy  of  one  of  these  bottles 
by  a  single  experiment,  and,  having  ascertained 
that  the  bottle  is  correctly  adjusted  with  regard  to 
water,  the  indications  afforded  with  any  other 
liquid  will  be  equally  trustworthy.  The  weight, 
in  grains,  of  any  liquid  filling  such  bottle 
will  indicate  the  specific  gravity.  In  using 
the  specific  gravity  boftle,  it  is  important  to 
observe  that  it  must  always  be  filled  to  the  proper 
mark  with  the  liquid  to  be  tried  at  the  same  tem¬ 
perature  at  which  the  bottle  was  originally  ad¬ 
justed.  The  London  Pharmacopoeia  directs  spe¬ 
cific  gravities  to  be  taken  at.  62°  Falir.,  while, 
in  most  chemical  works,  they  are  directed 
to  be  taken  at  60°  Fahr.,  and  the  manu¬ 
facturers  of  the  instruments  generally  ad- 
jnst  them  at  this  latter  temperature.  60°  Fahr. 
is  also  the  temperature  at  which  specific  gravities 
are  directed  to  be  taken  by  the  Edinburgh  and 
Dublin  Colleges.  English  pharmaceutists  should 
have  their  specific  gravity  bottles  always  adjusted 
at  62°,  according  to  the  instructions  of  the  London 
College.  It  is  also  very  important  that  the  spe¬ 
cific  gravity  bottle  should  be  perfectly  clean  and 
dry,  before  introducing  the  liquid  whose  specific 
gravity  is  to  be  estimated.  The  easiest  and 
most  expeditious  method  of  cleansing  a  bottle  from 
oil,  or  from  any  adhering  moisture,  is  to  rinse  it 
out  with  clean  dry  sand,  free  from  dust. 

In  using  the  specific  gravity  bottle,  of  course,  it 
is  essential  to  have  an  accurate  balance  and  accu¬ 
rate  weights. 

The  second  class  of  operations  for  determining 
the  specific  gravities  of  liquids,  comprehends  the 
use  of  hydrometers  or  areometers.  There  are  a 
variety  of  these  instruments  in  use,  differing  from 
each  other  more  or  less  in  their  construction,  or 
in  the  graduation  of  their  scales.  They  are  all 
floating  instruments,  and  their  application  depends 
upon  the  law  to  which  reference  has  already  been 
made,  that  a  solid  body  immersed  in  a  liquid 
sustains  a  pressure  from  below  upwards,  equal  to 
the  weight  of  the  volume  of  liquid  displaced  by 
such  solid  body. 

The  use  of  hydrometers,  for  roughly  estimating 
the  comparative  densities  of  liquids,  has  been 
traced  back  to  a  period  about  300  years  before 
Christ,  an  instrument  of  this  description  being 
mentioned  as  the  invention  of  Archimedes,  the 
Sicilian  mathematician.  It  subsequently  fell  into 
disuse,  but  was  again  brought  into  notice  by 
Basil  Valentine. 

There  are  two  kinds  of  hydrometers  which  may 
be  taken  as  the  type  of  all  the  different  varieties 
in  regard  to  construction. 

The  first  is  that  which  is  always  immersed  into 
whatever  liquids  are  to  be  tried,  to  the  same 
depth,  and  to  which  weights  are  added  to  adjust 
the  instrument  to  (he  density  of  any  particular 
liquid. 

The  second  is  that  which  is  always  used  with  the 
same.weight,  but  which  sinks  into  the  liquids  to 
be  tried  to  different  depths,  according  to  the  den¬ 
sity  of  the  liquids. 

Under  the  first  of  these  may  be  comprehended 
Fahrenheit’s,  Nicholson’s,  and  Guyton  de  Mor- 
veau's  hydrometers.  Under  the  second,  the 
common  glass  hydrometers  generally,  including 
Baume’s,  Cartier’s,  Gay  Lussac’s,  and  Waddle’s. 
Sike’s  hydrometer,  the  only  one  the  use  of  which  is 
recognised  by  law  for  excise  purposes,  combines 
the  principles  of  both  kinds  above  described, 
being  furnished  with  a  graduated  stem  and  move- 
able  weights. 

The  lecturer  proceeded  to  describe  the  principles 
upon  which  the  scales  are  graduated  to  these 
hydrometers,  and  especially  to  Baume’s,  which  is 
extensively  used  in  this  country,  under  the  several 
names  of  hydrometer,  acidometer,  saccharometer , 
urinometer,  &c ;  and  in  conclusion,  one  of  the 
instruments  was  made  at  the  blow-pipe,  and  the 
method  of  adjusting  the  scale  practically  illustrated. 


To  Mellow  Wine.— Wine,  either  in  bottle  or 
wood,  will  mellow  much  quicker  when  only  covered 
with  pieces  of  bladder  well  secured,  than  with 
corks  or  bungs.  The  bladder  allows  the  watery 
particles  to  escape,  but  is  impervious  to  alcohol.' 


MEMORANDA  FOR  DRUGGISTS, 

COMPILED  FROM  VARIOUS  SOURCES. 

Hydrated  Peroxide  of  Iron  (an  Antidot  e 
for  Arsenic).— Sulphate  of  iron,  1,000  parts; 
sulphuric  acid  (sp.  gr.  1*847),  200  parts;  water, 
4,000  parts;  nitric  acid,  a  sufficient  quantity. 
Dissolve  the  sulphate  in  the  water,  add  the  sul¬ 
phuric  acid,  and  heat  the  mixture  to  ebullition; 
then  add  the  nitric  acid,  until  all  effervescence 
has  ceased,  and  red  fumes  are  no  longer  pro¬ 
duced  on  the  addition  of  more  acid  ;  let  it  cool, 
and  add  twenty  or  thirty  times  its  weight  of  water ; 
then  precipitate  the  iron  by  adding  ammonia  in 
excess ;  wash  the  gelatinous  precipitate  until  the 
water  ceases  to  render  barytes  water  turbid  ;  dry 
and  preserve  it  in  the  gelatinous  state. 

Hydrochlorate  of  Morphia. — Opium,  cut 
small,  one  pound;  crystallised  chloride  of  lead, 
two  ounces;  animal  charcoal,  four  ounces;  hy¬ 
drochloric  acid  and  ammonia,  a  sufficient  quan¬ 
tity.  Macerate  the  opium  in  three  pints  of 
distilled  water  for  twelve  hours,  then  pound  it, 
and  macerate  with  agitation  for  twelve  hours  more, 
then  strain,  and  pour  one  pint  of  fresh  water  on 
the  remainder,  and  repeat  the  operation  with  a 
second  and  third  pint,  or  until  the  water  becomes 
tasteless.  Mix  the  several  liquors,  and  evaporate 
to  the  consistence  of  a  syrup,  then  add  three  pints 
of  distilled  water,  and  filter ;  to  this  add  gradually 
the  chloride  of  lead,  previously  dissolved  in  two 
quarts  of  boiling  water,  until  it  produces 
no  further  precipitation.  Pour  off  the  liquor 
and  wash  the  residue  in  distilled  water; 
mix  the  liquids  together,  evaporate,  and  crys¬ 
tallise.  Wipe  the  crystals  with  a  cloth,  then  dis¬ 
solve  them  in  a  pint  of  warm  water,  with  two 
ounces  of  the  charcoal,  filter,  evaporate  with  a 
gentle  heat,  and  set  it  aside  to  crystallise.  Pre¬ 
cipitate  the  remainder  of  the  morphia  left  in  the 
liquor  with  the  ammonia,  wash  the  precipitate, 
then  add  sufficient  hydrochloric  acid  to  saturate. 
Digest  with  the  remainder  of  the  charcoal,  and 
proceed  as  before. 

James’s  Powder. — Powdered  antimony,  one 
part;  hartshorn  shavings,  two  parts.  Mix,  and 
roast  them  in  an  iron  pot  until  they  become  a 
greyish  powder,  then  put  it  into  a  crucible  with  a 
small  hole  in  the  lid,  and  keep  it  in  a  red  heat  for 
two  hours  ;  lastly,  cool  and  powder. 

Japan  Colouring  for  Leather  Book  Covers, 
&c. — After  the  book  is  covered  and  dry,  colour 
the  cover  with  potash  water  mixed  with  a  little 
paste,  give  it  two  good  coats  of  brazil  wash,  and 
glaire  it.  Put  the  book  between  wands,  allowing 
the  boards  to  slope  a  little.  Dash  on  copperas 
water,  then,  with  a  sponge  full  of  red  liquid,  press 
out  on  the  back  and  on  different  parts  large  drops, 
which  will  run  down  each  board,  and  make  a  fine 
shaded  red.  When  the  cover  is  dry,  wash  it  over 
two  or  three  times  with  brazil  wash,  to  give  it  a 
brighter  colour. 

Japanner’s  CorAL  Varnish. — Copal,  picked, 
five  pounds;  linseed  oil,  twenty  ounces.  Melt 
and  digest  until  dissolved,  then  withdraw  it  from 
the  fire  and  add  six  pounds  of  oil  of  turpentine, 
and  finish  with  well  mixing  it. 

Jasmin  Pommade  (French  Method).  —  A 
frame,  formed  of  four  pieces  of  wood,  two  inches 
deep  and  one  foot  square,  with  a  grove  arranged  to 
support  a  piece  of  glass,  which  is  to  form  a  move- 
able  bottom  ;  on  this  spread  a  layer  of  the  follow¬ 
ing  pommade: — Beef  suet,  one  part;  lard,  three 
parts.  Into  this  stick  fresh  jasmin  flowers,  in  dif¬ 
ferent  parts,  every  day,  or  every  other  day,  for 
one,  tw®,  or  three  months,  or  until  the  pommade 
is  sufficiently  scented. 

To  procure  Ice. — Nearly  ill  a  gallon  stone 
bottle  with  hot  firing  water  (leaving  room  for 
about  a  pint),  and  put  in  two  ounces  of  refined 
nitre ;  the  bottle  must  then  be  stopped  very  close, 
and  let  down  into  a  deep  well.  After  three  or 
four  hours  it  will  be  completely  frozen;  but  the 
bottle  must  be  broken  to  procure  the  ice.  If  the 
bottle  is  moved  up  and  down,  so  as  to  be  some¬ 
times  in  and  sometimes  out  of  the  water,  the  con¬ 
sequent  evaporation  will  hasten  the  process. 

To  Restore  Flat  Wine. — Add  four  or  five 
pounds  of  sugar,  honey,  or  bruised  raisins,  to  every 
hundred  gallons,  and  bung  close.  A  little  spirits 
may  also  be  added. 
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THE  MEDICAL  TIMES. 


ON  THE  ROOT  OF  COHATE,  A  NEW 
DIURETIC  MEDICINE. 

By  M.  Arnozan. 

The  rhizome  of  cohate,  furnished  by  a  vegetable 
of  the  family  of  the  graminaceee,  presents,  like  the 
sucking  of  monocotyiedanous  plants,  approximated 
and  converging  nodiform  divisions :  it  sometimes 
presents  remains  of  radical  leaves,  thick  and  fleshy 
fibres ;  its  external  colour,  of  a  reddish  brown, 
seems  to  denote  that  it  must  grow  in  a  ferruginous 
soil.  The  plant  itself  reaches  nearly  to  the  height 
of  a  man,  and  is  sometimes  in  advance  of  the  bark 
of  thick  woods. 

Masticated  and  held  for  some  time  in  the  mouth, 
this  root,  at  first  insipid,  manifests  an  aromatic 
taste,  which  arises  from  its  bark.  M.  Arnozan 
had  an  opportunity  of  examining  old  and  recent 
roots,  and  both  qualities  presented  the  same 
characters. 

In  examining  this  sample  of  cohate,  in  a  quali¬ 
tative  point  of  view  only,  this  pharmacien  found 
in  it  gum  or  mucous  matter,  starch,  an  insipid 
waxy  substance,  soluble  only  in  alcohol,  and  a 
resinoid  matter,  possessing  the  same  colour  as  the 
root,  and  an  evidently  aromatic  taste ;  it  is  the 
latter  substance,  which  he  considers  as  the  native 
principle  of  the  root. 

<>  In  comparatively  examining  the  results  of 
different  treatments  by  water,  with  and  without 
heat,  by  alcohol,  and  by  ether,  the  decoction  alone 
seemed  to  combine  all  the  qualities  indispensable 
to  an  efficacious  medicine,  as  regards  both  the 
possibility  of  being  administered  easily,  and  the 
advantage  of  being  charged  with  all  the  active 
principles  of  the  root.  It  is,  moreover,  the  popu¬ 
lar  mode  followed  for  the  employment  of  this 
remedy  in  Havannah,  where  the  decoction  is 
taken  as  a  draught. 

According  to  the  statement  of  several  persons 
who  have  witnessed  the  use  of  this  root  in  the 
island  of  Cuba,  cohate  enjoys  diuretic  properties, 
which  seem  to  be  more  prominent  in  it  than  they 
ordinarily  are  in  the  roots  of  other  vegetables  of 
the  same  family ;  it  is  also  highly  extolled  as  a 
remedial  agent  in  cedematous  affection  ;  it  is  even 
regarded  as  the  only  remedy  which  can  be  effica¬ 
ciously  employed  for  the  negroes  coming  from  the 
coast  of  Africa,  who  are,  for  the  most  part,  drop¬ 
sical  at  the  time  of  their  arrival ;  and  its  employ¬ 
ment  is  so  general,  especially  in  the  habitations, 
that  the  colonies  are  constantly  provided  with  it, 
and  cultivate  it  on  purpose. 

M.  Arnozan  mentions  that,  some  years  ago,  a 
woman  who  was  engaged,  near  Bordeaux,  in  the 
cultivation  and  collection  of  medicinal  plants,  for 
pharmaceutical  purposes,  received  a  certain  quan¬ 
tity  of  this  recent  root,  in  order  to  try  to  cultivate 
it.  The  attempt  was  not  successful ;  but  the 
woman,  who  knew  the  therapeutical  properties  of 
cohate,  administered  a  draught  of  it  to  a  dropsical 
person,  who  experienced  great  benefit  from 
it.  This  patient  continued  to  use  it  for  three  years, 
and  always  with  evident  advantage. 

Since  the  communication  made  by  M.  Arnozan 
to  the  Societe  de  Medicine  de  Bourdeaux  on  the 
properties  of  cohate,  Dr.  Pereyra  has  given  a 
draught'prepared  with  two  grammes  of  this  plant  to 
two  quarts  of  water  reduced  to  half,  to  a  man  at¬ 
tacked  by  disease  of  the  heart,  and  presenting 
a  very  intense  leucophymasia,  and  the  diuretic 
effect  of  the  new  medicine  was  powerful. — Journal 
de  Medicine  de  Bourdeaux. 


On  the  Detection  of  Prussic  Acid  in  Cases 
of  Poisoning,  by  M.  Witting.— The  method  re¬ 
commended  by  the  author  in  suspected  cases  of 
poisoning  by  prussic  acid,  is  to  mix  the  mass  with 
one-sixth  of  alcohol,  and  to  distil  off  one-fourth. 
If  it  contain  prussic  acid,  the  distilled  product 
generally  evolves  the  peculiar  smell.  To  this 
product  a  little  caustic  potash  is  added,  and  then 
a  mixed  acid  solution  of  protochloride  and  per- 
chloride  of  iron,  when  prussian  blue  is  formed. 
If  it  be  suspected  that  the  poisoning  was  effected 
with  cyanide  of  potassium,  cyanide  of  zinc,  &c., 
some  hydrochloric  acid  should  be  added  along 
with  the  alcohol,  previous  to  distillation. — Ber¬ 
zelius's  Jahresbericht,  and  Chemical  Gazette. 


EXAMINATION  OF  THE  RESIN  OF 
WOOD  JALAP,  FROM  THE  IPOMCEA 
ORIZABENSIS  OF  PELLETAN. 


A  quantity  of  the  root  of  the  Ipomoea  orizabensis 
was  digested  in  alcohol;  to  the  solution  water 
was  added,  and  the  alcohol  distilled  off.  The 
resin  thus  obtained  was  washed  with  hot  water, 
re-dissolved  in  spirit,  and  decolorised  by  animal 
charcoal.  The  resin  obtained  on  distilling  off  the 
spirit,  when  washed  with  hot  water,  evaporated 
over  a  water-bath,  and  rubbed  down,  presented 
itself  as  a  white  powder,  which  was  perfectly 
soluble  in  alcohol  and  ether,  and  formed  a  fluid 
as  clear  as  water.  It  was  soluble  in  an  aqueous 
solution  of  potash  and  soda,  and  was  dissolved  by 
the  alkaline  carbonates,  on  application  of  heat, 
and  precipitated  from  the  solution  by  muriatic 
acid,  in  the  foirn  of  white  flocculi.  By  concentrated 
sulphuric  acid  it  is  dissolved,  assuming,  in  about 
ten  minutes,  a  beautiful  purple  colour,  and,  after 
the  lapse  of  some  time,  a  brown  viscid  resin  sepa¬ 
rates.  Heated  on  a  platina  spoon,  it  melts  and 
burns  with  a  bright  flame,  emitting  some  smoke, 
and  leaves  a  porous  coal,  which  is  at  last  totally 
consumed.  It  is  tasteless  and  odourless,  friable, 
and  is  readily  reduced  to  powder.  The  dried 
resin,  obtained  by  evaporation  from  an  alcoholic 
solution,  consisted  of : 

i.  ii. 

Carbon  .  .  58'58  .  .  58 '64 

Hydrogen  .  8'01  .  .  8T3 

Oxygen  ,  .  33'41  .  .  33'23 


100-00  100-00 

If  we  calculate  a  formula  from  this,  assuming 
that  this  resin  contains  42  equivalents  of  carbon, 
we  obtain  the  following  composition : — 

Calculated  in  100  parts. 

42  equivalents  Carbon  .  3185-9  .  58'88 
34  ,,  Hydrogen .  424'3  .  7'84 

18  „  Oxygen  •  1800'0  .  33'28 


Atomic  weight  5410'2  lOO'OO 
which  corresponds  with  the  results  obtained. 

I  propose  for  this  resin  the  name  of  pararho- 
deorhetine,  as  it  produces  the  same  reaction  with 
concentrated  sulphuric  acid  as  rhodeoretine,  to 
which  it  is,  in  many  respects,  analogous. — Annalen 
der  Chemie  und  Pharmacie.  Band  li.,  Heft  I. 


ADULTERATION  OF  TEA. 

By  H.  Lepage. 

The  communication  made  by  Guibourt  in  the 
sittings  of  the  Pharmaceutical  Society  (of  Paris) 
the  5th  June  last,  the  statements  of  Thompson,  of 
London,  on  the  same  occasion,  and  the  notice 
inserted  in  the  August  number  of  the  Journal  de 
Chimie  Medicate  relating  to  certain  agents  em¬ 
ployed  in  China,  to  colour  tea,  induced  me  to 
publish  the  following  suggestions. 

If  the  Chinese  employ  a  mixture  of  Prussian 
blue  and  sulphate  of  lime  to  colour  tea,  they 
evidently  do  not  the  same  with  all  tea  sent  to 
Europe ;  for  according  to  what  is  stated  in  the 
excellent  work  of  Guibourt,  in  his  Histoire  Abrege 
des  Drogues  Simples,  and  which  I  had  many 
opportunities  of  confirming,  if  green  tea,  hyson, 
and  gunpowder,  and  the  bouy  tea,  or  black  tea  of 
commerce,  are  macerated  in  distilled  water,  and 
filtered  through  paper  free  from  any  salt  of  lime 
(a  fact  which  it  is  highly  important  to  ascertain 
previous  to  operating),  the  liquid  which  passes 
through  is  not  rendered  turbid,  even  after  a  long 
time,  either  by  oxalic  acid,  or  by  oxalate  of  am¬ 
monia  ;  whereas,  if  only  0'01  of  sulphate  of  lime 
be  added  to  twenty-five  grammes  of  normal  tea, 
and  the  filtered  liquor  obtained  in  the  above 
;  manner,  allowed  to  remain  in  contact  for  some 
time  only  with  the  mentioned  reagent,  yields  a 
manifest  turbidity,  which  on  the  addition  of  a 
little  nitric  acid,  disappears. 

With  reference  to  Prussian  blue,  I  think  that 
it  is  possible  to  discover  the  presence  of  this  body 
in  tea,  by  a  simple  and  expeditious  means  ;  we 
avail  ourselves  of  the  discovery  of  Mohr,  who 
informs  us  that  this  cyanic  compound  is  dissolved 


in  a  solution  of  oxalic  acid,  to  effect  which  it  is 
sufficient  to  wash  the  matter  under  examination 
with  distilled  water,  thus  to  detach  the  colouring 
powder,  to  throw  the  whole  on  a  sieve,  but 
moderately  straight,  to  drain,  and  collect  the 
water  obtained  by  washing  in  a  cylindrical  vessel, 
and  after  having  allowed  it  to  settle,  and  the 
liquid  to  become  clear,  to  decant  the  same,  then 
to  add  to  the  deposit  two  or  three  crystals  of 
oxalic  acid,  and  a  sufficient  quantity  of  pure  dis¬ 
tilled  water,  stirring  a  little  at  the  end  of  the 
operation  to  promote  the  solution  of  the  acid  and 
its  solvent  action  on  the  Prussian  blue,  &c.  On 
having  added  in  fractioned  doses  to  twenty-five 
grammes  of  tea  of  good  quality,  O' 02  of  a  mixture 
of  three  parts  of  sulphate  of  lime,  and  one  part  of 
finely-powdered  Prussian  blue,  and  having  treated 
this  in  the  manner  stated  above,  I  invariably 
obtained,  on  adding  to  the  deposit  some  particles 
of  oxalic  acid,  and  a  sufficient  quantity  of  distilled 
water  to  complete  the  volume  of  about  100 
grammes,  a  bluish  green  liquid ;  which  the  more 
manifestly  presented  this  latter  tint  the  more  the 
yellow  colouring  matter  of  the  tea  was  contained 
in  the  precipitate  of  the  water  obtained  by  wash¬ 
ing.  This  experiment  cannot  certainly  be  consi¬ 
dered  as  a  conclusive  one  ;  it  is  before  all  necessary 
to  repeat  it  with  teas  which  have  been  impreg¬ 
nated  with  Prussian  blue  by  persons  who  are  in 
the  habit  of  practising  this  fraud.  I  communicate 
the  present  article  with  the  view  of  inviting 
chemists,  who  are  under  favourable  circumstances, 
to  repeat  these  experiments,  and  decide  upon 

their  validity _ _ Journal  de  Chimie  et  Medicate, 

and  Chemist. 


ON  THE  ADVANTAGE  OF  THE  USE  OF 
CARBONATE  OF  SODA  IN  THE  PREPA¬ 
RATION  OF  COFFEE. 

By  Professor  Pleisciil. 


It  is  a  fact  well  known  in  Prague,  that  the 
water  of  the  wells  in  that  town  is  better  adapted 
for  use  in  making  coffee  than  the  river  water; 
comparative  analyses  of  the  water  indicate  that 
this  depends  on  the  carbonate  of  soda  contained 
in  the  former.  Pleischl  found  this  opinion  cor¬ 
roborated  by  the  fact  that  a  small  quantity  of  the 
salt  added  to  coffee  improves  its  flavour,  and  ad¬ 
vises  consequently  the  addition  of  forty-three 
grains  of  the  pure  carbonate  to  each  pound  of 
roasted  coffee,  as  an  improvement  to  the  flavour 
and  also  to  the  therapeutic  effect  of  this  beverage, 
as  it  neutralises  the  acid  contained  in  the  infusion. 
Pleischl  gives  an  historical  sketch  of  the  use  of 
coffee,  which  may  be  of  interest.  It  commenced, 
according  to  tradition,  towards  the  end  of  the 
fifteenth  century.  The  president  of  a  monastery 
in  Arabia  was  in  search  of  some  means  for  keep¬ 
ing  his  subordinates  awake  during  their  devotions 
at  night,  and  was  advised  by  his  shepherd  to  give 
them  a  decoction  of  coffee-seeds  for  this  purpose. 
The  shepherd  had  observed  that  his  sheep,  goats, 
and  camels,  became  particularly  lively  after  eating 
the  fruit  of  the  coffee  plant,  and  did  not  sleep,  ac¬ 
cording  to  their  usual  custom,  during  the  night. 
The  prior  found  the  experiment  successful,  and 
hence  the  use  of  coffee,  as  a  stimulant  and  agree¬ 
able  beverage,  spread  over  the  country. 

In  the  reign  of  the  Sultan  Amurath  III.,  the 
mufti  passed  a  law  for  closing  all  the  coffee-houses 
in  Constantinople.  In  the  year  1554,  during  the 
reign  of  Solyman,  coffee  was  first  admitted  to  rank 
among  the  unforbidden  beverages.  Prosperus 
Alpinus,  wbo  visited  the  Levant  in  1580  and  1584, 
gave  the  first  botanical  account  of  the  coffee  plant, 
with  a  drawing  of  it.  Tlievenot  was  the  first 
person  who  brought  it  (in  1657)  to  Paris,  where  it 
was  introduced  into  general  use  by  Solyman  Aga, 
the  ambassador  of  Mahommed  IV.  In  the  years 
1669  and  1672,  the  first  coffee-houses  were  opened 
in  Paris.  The  first  “  coffee-boiler"  established 
himself  in  Vienna,  in  the  year  1683,  where  the 
same  coffee-house  yet  exists,  as  described  in  the 
inscription  on  the  shield  over  the  door. — Reper- 
torium  fur  die  Pharmacie  and  Pharmaceutical 
Journal. 
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A  SYSTEM  OF  MATERIA  MEDICA. 

By  the  celebrated  Dr.  J.  F.  Sobernheim. 

Translated  for  the  Medical  Times  by  SIGISMUND 
SUTRO,  M.D. 


FORMULARY. 

(Continued  from  page  198.) 

Preparations,  Dose,  Form,  and  Combinations. — 
1.  Tinctura  croci :  saffron,  3  jss ;  spir.  vin.  rect.,  ibj  ; 
saffron-yellow  colour,  strongly  stimulating.  Fisher 
recommends  it,  with  spir.  mur.  seth.,  in  the  second 
stage  of  pneumonia  in  children.  Dumenil  ob¬ 
serves,  that  the  circumstance  of  the  tincture  of 
saffron  becoming  clearer  by  age,  is  based  on  the 
change  of  the  polychroite,  and  proposes,  there¬ 
fore,  to  substitute  in  its  stead  an  extract  of  saffron, 
prepared  with  alcohol  of  50  per  cent.  2,  Syrupus 
•rod,  prepared  by  digestion  with  white  French 
wine ;  brownish-yellow ;  recommended  in  versa¬ 
tile  nervous  fever  as  an  adjuvant,  with  syr.  papav. 
albi.  (equal  parts),  one  to  two  teaspoonfuls  at 
night,  as  a  sedative  and  anodyne,  particularly  in 
diseases  of  children.  It  is  the  best  corrective  for 
the  taste  of  assafoetida.  3,  Emplastrum  oxycro- 
ceum  :  saffron,  gum-ammoniac,  myrrh,  galbanum, 
mastix,  olibanum,  aa  Jij ;  wax,  colophonium  dis¬ 
solved  in  turpentine,  aa  Ibij  ;  it  promotes  suppura¬ 
tion  and  maturation  of  abscesses,  furuncles,  &c. 
4.  Emplastrum  de  galbano  crocatum :  emplastr. 
melilot.,  empl.  litharg,  aa  Jiij  ;  cene,  fl.  jij ; 
galban.,^  |ij,  liquefacti  cum  tereb.  Venet.,  Jj ; 
croci,  3vj ;  of  a  yellowish-brown  colour ;  em¬ 
ployed  like  the  former.  Saffron  also  forms  a  con¬ 
stituent  of  tinctura  opii  crocata ;  opium  treacle ; 
spir.  camphorato-crocat. ;  elixir  proprietatis  Para- 
celsi,  and  elixir  ad  longam  vitam,  and  of  the  non- 
ollicinal  elixir  balsam,  pector.  \Yedalii,  elix. 
apertiv.  Clauderi  (consisting  of  aloes,  myrrh, 
saffron,  carbonate  of  potash,  with  aq.  sambuci), 
pilulae  balsamicae  Sellii,  and  pilulse  antihystericse. 
Pose:  Powdered  saffron,  internally  :  gr.  v  to  [)j . 
The  tincture,  from  thirty  to  sixty  drops,  particu¬ 
larly  as  an  emmenagogue,  is  only  fit  for  torpid 
habits,  and  must  be  carefully  avoided  in  vascular 
erethism  or  orgasm.  The  syrup,  an  excellent 
analeptic,  stimulating  remedy  for  children,  in 
doses  of  a  teaspoonful,  or  added  to  mixtures  ?ss 
f°  3b  Form,  internally  :  powder,  pills,  boluses : 
(for  instance  :  saffron,  galbanum,  powdered  vale¬ 
rian-root,  aa 3  j, with extr.  millefol.,q.s. ;  ft.  boli  24 ; 
strewed  with  saffron-powder ;  two  to  be  taken 
three  times  a-day,  in  spasmodic  catamenial  dis¬ 
turbances);  electuaries  (saffron,  gr.  xv ;  anise- 
seed,  ^j;  carbonate  of  magnes.,  3  jss,  with  syr. 
rhei.,  q.  s. ;  ft.  electuarium  ;  to  be  taken  in  doses 
of  a  teaspoonful  for  children)  ;  infusion,  watery 
and  vinous  (1  or  2  drachms  to  4  oz.),  and  as  an  addi¬ 
tion  to  watery  and  vinous  solutions.  P.  Frank  suc¬ 
cessfully  employed  an  infusion  of  saffron  in  a  ner¬ 
vous  complication  of  small-pox.  Externally  :  for 
cataplasms  and  fomentations  (dissolved  in  water, 
milk,  wine),  also  by  the  endermic  method,  by 
Lembert,  in  neuralgia  occipito -frontalis.  Com¬ 
binations  :  Against  acidity  in  the  alimentary  canal, 
with  carbonate  of  magnesia  and  prepared  chalk ; 
against  nervous  symptoms,  with  slightly  stimu¬ 
lating  remedies ;  against  catamenial  disturbances, 
with  galbanum,  gum-ammoniac,  flowers  of  sul¬ 
phur,  borax,  millefolium,  myrrh,  and  aloes. 

Formulary . — 1.  For  a  child,  of  one  year  of  age  : 
R  Croc.,  gr.  j  ;  chelar.  cancror.,  gr.  v.  M. ;  ft.  p. 
D.  tal.  dos.  6  ;  one  every  two  hours.  2.  Hufeland 
against  abdominal  spasms  of  children :  R  Croc., 
gr.  viij ;  sem.  anis.  vulg.,  3  ss ;  magnes.  ust., 
rad.  valcr.  min.,  aa  3j;  rad.  irid.  flor.,  3 jss; 
rad.  liq.,  3  ij-  M. ;  ft.  p. ;  half  a  teaspoonful  per 
dose.  3.  Rosenstein’s  children’s  powder :  RCroc., 
gr.  xv.;  rad.^irid.  flor.,  3 j ;  sem.  carui.,  3 jss ; 
magn.  carb.,  3ij.  M. ;  ft.  p.  as  much  as  will  cover 
the  point  of  a  knife  in  fennel-tea ;  every  two 
hours.  4.  Jahn  against  spasmodic  cough  of  chil¬ 
dren  :  R  Croc.,  9ss  to  9j ;  rad.  irid.  flor.,  rad. 
paeon.,  rad.  liq.,  aa  [)j ;  sulph.  stib.  aur.,  gr.  ij. 
M. ft.  p.  as  much  as  will  cover  the  point  of  a 
knife  per  dose.  5.  Against amenorrlicea :  RCroc., 

;  jij ;  sodae.  borat.,  3jss  ;  saccli.  lact.,  §  ss.  M. ; 
It.  p. ;  a  teaspoonful  three  times  a-day.  6.  Richter 
against  catamenial  retention  and  abdominal  ob¬ 
structions:  R  Croc.,  myrrh.,  sulph.  depur.,  aa 


3  j  ;  fell,  taur.,  q.  s.  ft.  pil.  150;  consp.  pulv. 
croc. ;  12  piils  twice  a-day.  7.  Guibert  against 
leucorrhcea  :  R  Croc.,  rhei.,  aa  5j ;  tereb.  venet., 
3y.  M. ;  ft.  pil.  170;  consp.  pulv.  cort.  cinnam.  ; 
12  pills  twice  a-day.  8.  Vogt  against  hysteric 
sleeplessness:  R  Croc.,  gr.  jss;  op.,  gr.  i ;  extr. 
lactuc.  vir.,  gr.  ij.  M. ;  ft.  pil.  foliis  auri  obdu- 
cenda,  fnt.  pil.  tal.  10  ;  one  to  be  taken 
in  valerian-tea  before  going  to  bed.  9.  Selle’s 
pilulae  balsamicae,  in  disordered  menstrua¬ 
tion  and  haemorrhoidal  flux  :  R  Croc.,  3  ss ;  op., 
gr.  v;  ammon.  mur.  depur.,  aloes,  extr.  helleb. 
nigr.,  aa  3j.  M.  cum  tinct.  rhei.  aquos;  ft.  pil., 
gr.  j;  consp.  pulv.  rad.  liq.;  to  take  8  to  12  per 
dose.  10.  Richard  against  amenorrlicea,  proceed¬ 
ing  from  atony:  R  Croc.,  gr.  vj ;  cort.  cinnam., 
gr.  iij  ;  magn.  ust.,  gr.  viij ;  syr.  cort.  aur.,  q.  s. 
ft.  bol.  consp.  pulv.  cort.  cinnam  ;  to  be  taken  for 
a  dose.  11.  Berends  and  Sundelin  against  ver- 
satile  nervous  fever:  R  Croc.,  3ss ;  rad.  valer., 
Siij  ;  infund.  aq.  ferv.  ad  colat.,  j§v  ;  refrig.  adde. 
ffith.  acet.,  3ss;  syr.  flor.  aur.,  5j ;  a  tablespoonful 
every  two  hours.  12.  Sundelin  against  hysterical 
and  hypochondriacal  complaints:  R  Croc.  3j; 
herb.  mar.  vul.,  3jss;  rad.  val.,  3iij  ;  flor.  aur., 
?jss ;  herb,  menth.  pip.,  3  ij ;  sem.  coriandr., 
3  jss ;  concis.,  contusseq.  miscentr.  bene. ;  to  infuse 
a  tablespoonful  with  three  cups  of  water,  and  to 
drink  three  cups  a-day.  13.  An  excellent  nervine, 
according  to  Berends :  RCroc.,  3  jss;  flor.  aur., 
3 iij ;  flor.  chamsem.  vulg.,  gj.  M. ;  to  infuse  a 
tablespoonful  with  three  cups  of  water.  14.  Beer 
against  hordeolum  and  tylosis :  R  Pan.  alb.,  gjv. ; 
coq.  cum  lact  vacc.,  q.  s.  ad  cataplasmatis  con- 
sistentiam  ;  subfinem  add.  croc,  pulv.,  3  ss  ;  to  put 
it  warm  into  a  fine  cloth,  for  fomenting  the  eye. 
15.  According  to  Sadelot :  R  Croc.,  3ij  ;  op., 
gr.  vj  ;  aq.  ferv.  q.  s.,  digere  per  horam, 
cola;  huic  adde  mucil.  sem.  cydon.,  3iij ;  to 
foment  the  eye,  lukewarm.  16.  Mode  of  Em¬ 
ployment  of  Saffron,  in  the  Children's  Hospital, 
Paris :  against  ophthalmia,  with  increased  sensi¬ 
tiveness  of  the  retina  :  R  Croc,  pulv.,  £ss  ;  solve 
in  decoct,  sem.  lin.  bull.,  gjv  ;  refrig,  adde  tr.  op. 
croc.,  3ss ;  to  foment  the  eye  lukewarm.  17. 
Reil’s  antispasmodic  fomentation  against  spasms 
of  the  eye-lids :  R  Croc.,  gj  ;  lact.  tepid-,  gij ; 
mist,  terties  cola  et  exprime ;  to  use  "it  luke¬ 
warm.  18.  R  Mic.  pan.  alb.,  gij ;  c.oq.  cum 
lact.  vacc.  q.  s.;  ad  consist,  pultaceam.  subfin. 
coct.  add.  pulv.  croc.,3ss;  to  foment  lukewarm; 
or,  19,  mic.  pan.  alb.,  gvj  ;  coq.  cum  ext.  plumb., 
q.  s.  per  aliq.  minut.  ad  consistent,  catapl. ;  huic 
adde  camph.  gr.  v.  in  spir.  vin.  solut.,  croc,  pulv., 
3j  ;  to  foment  warm.  20.  Against  painful  haemor- 
rhoidal  molimina :  R  Croc.,  9j ;  camph.  trit., 
f)ij ;  ol.  hyoscyam.  coct.,  3  ij  ;  ung.  plumb.,  3  vj. 
M.  ;  ft.  ung. 

Acidum  Hydrocyanicum,  sen  Prussicum  ( Hydro¬ 
cyanic  or  Prussic  Acid). — Cyanwasserstopfstiure 
oder  Blaus'aure  in  German ;  acide  hydrocyanique, 
or  acide  Prussique,  in  French.  Physiography  and 
Constituents :  The  radical  of  hydrocyanic  acid  is 
cyanogen  (discovered  by  Gay  Lussac  in  the  year 
1814),  which  combines,  as  the  acidifying  prin¬ 
ciple  (being  separated  at  the  positive  pole  of  the 
voltaic  battery),  with  hydrogen  for  its  base  (being 
separated  at  the  negative  pole  of  the  battery). 
Cyanogen  is  obtained  by  heating  dry  azotised 
animal  productions  (as  claws,  hoofs,  horns,  blood) 
with  carbonate  of  potash ;  carbon  and  nitrogen 
combine  to  form  cyanogen,  which  unites  with 
potassium,  forming  cyanide  of  potassium.  If  iron 
be  also  used  in  this  experiment,  cyanogen,  by  its 
great  affinity  for  it,  will  form  protocyanide  of  iron, 
and  this,  uniting  with  the  cyanide  of  potassium, 
will  form  cyanide  of  iron  and  potassium,  orferro- 
cyanate  of  potassa  ( cyanuretum  kalii  et  ferri ; 
cyaneisey  kalium,  blausaures  eisenkali,  oder  Blut- 
laugensalz,  in  German ;  ferro-cyanate  de  potasse, 
ou  cyanure  de  potassium  et  defer,  in  French) ; 
consisting,  according  to  Berzelius,  of  thirty-seven 
parts  of  cyanogen,  thirty-seven  of  potassium,  twelve 
ofiron,  twelve  of  water  of  crystallisation;  employed 
for  the  preparation  of  the  officinal  hydrocyanic 
acid.  Cyanogen  may  also  be  procured  from 
cyanide  of  mercury  by  exposure  to  heat ;  the 
cyanogen  will  escape  in  the  form  of  gas,  and  the 
mercury  will  thus  be  separated  in  its  metallic 
form.  The  cyanogen  is,  in  its  pure  state,  a  colour¬ 


less  gas,  according  to  Faraday,  capable  of  being 
compressed  into  a  liquid  by  great  atmospheric 
pressure,  of  a  peculiar,  penetrating  smell ;  parti¬ 
cularly  irritating  to  the  eyes  and  nose;  burning 
with  a  blue  purple  flame ;  soluble  in  ether, 
alcohol,  oil  of  turpentine,  and  water  (less  readily 
in  the  latter)  ;  belonging  to  the  so-called  halogens, 
according  to  Berzelius  (like  chlorine,  iodine,  bro¬ 
mine,  and  fluorine) ;  forming  peculiar  salts  with 
metallic  radicals  ( sales  hydrocyanici,  Prussiates), 
which  combine  together  and  form  double  halo- 
genic  salts,  as  in  Prussian  blue  [ftrrum  hydro¬ 
cyanicum;  Lertiner  blau  in  German;  bleu  de 
Prusse  in  French) ;  it  consists  of  two  atoms  of 
carbon  and  one  atom  of  nitrogen,  or  of  46,  34  C, 
and  53,66  N=TOO.  Cyanogen  combines  in  two  pro¬ 
portions  with  oxygen,  forming  :  (a )  cyanous  acid 
( acidum  cyanosum,  descoveredin  1822  by  Wohler), 
composed  of  two  atoms  of  cyanogen  and  one  of 
oxygen.  (b)  Cyanic  acid  (acidum  cyanicum, 
discovered  in  1828  by  Serullas),  formed  of  one 
atom  of  cyanogen  and  one  of  oxygen ;  the  former 
constitutes  cyanites  with  the  salifiable  bases  ;  the 
latter  cyanates.  With  sulphur,  it  forms,  sul¬ 
phur  et  of  cyanogen,  in  minimo  of  sulphur  (one 
atom  of  NC  and  one  atom  of  S;  discovered  in 
1820  by  Berzelius),  and  in  maximo  of  sulphur 
(one  atom  of  NC  and  two  atoms  of  S  ;  discovered 
in  1828  by  Serullas).  This  sulphuret  of  cyanogen 
forms,  with  hydrogen,  t\iQsulpho-cyanic,oxhydro- 
sulpho -cyanic,  acid  ( anthrakazotionic  acid,  in 
German,  discovered  by  Rink)  ;  it  forms  the  same 
combinations  in  minimo  and  in  maximo  with  chlo¬ 
rine  (cyanuretof  chlorine,  prepared  by  Berthollet) 
and  with  bromine  (cyanuret  of  bromine,  prepared 
by  Serullas) ;  it  combines  with  iodine  in  the  pro¬ 
portion  of  one  to  one.  Hydrocyanic  acid  is  found 
in  combination  with  an  etherial  oil,  in  several 
species  of  the  prunus  and  amygdalus  ;  in  the  bark 
leaves  and  blossoms  of  prunus padus  ;  in  the  leaves 
of  prunus  domestica  armeniaca,  p.  cerasus,  and 
amygdalus  communis  (amara) ;  in  the  blossoms  of 
the  latter  and  of  the  prunus  spinosa;  and  gene¬ 
rally  in  all  bitter  parts  of  most  plants  bearing 
stone-fruit  (drupacece);  as  also  in  the  blossom- 
buds  and  blossoms  of  the  willow,  mountain  ash, 
and  even  in  the  epidermis  of  apple-kernels.  Stock- 
man  found  it  in  quince-seeds ;  Gerber  in  the  bark 
of  the  rhamnus  frangula ;  Kaslner  in  the  flowers 
and  flower-buds,  and  Grossman  in  the  root,  of 
sorbus  aucuparia.  Henry  found  free  prussic  acid 
in  the  juice  of  the  bitter  maniok-root,  According 
to  Loewig,  formate  of  ammonia  yields  hydrocyanic 
acid,  when  heated.  The  officinal  hydrocyanic  acid 
of  Ittner,  improved  by  Schrader,  is  prepared  in  the 
following  manner,  according  to  the  Prussian  phar¬ 
macopoeia: — One  part  of  ferro-cyanate  of  potassa 
is  subjected  to  distillation  at  a  gentle  heat  with 
two  parts  of  phosphoric  acid  (previously  mixed 
with  three  parts  of  alcohol),  and  so  much  alcohol 
is  added  to  the  distillate,  that  the  whole  fluid 
mass  amounts  to  six  parts ;  this  is  to  be  kept  in 
well-closed  phials,  enveloped  in  black,  in  a 
dark  and  cool  place  ;  one  hundred  grains  contain 
four  grains  of  hydrocyanate  of  iron,  and  about 
two  grains  of  anhydrous  hydrocyanic  acid,  always 
pure,  and  of  equal  strength.  Bucliolz  has,  how¬ 
ever,  several  objections  to  this  mode  of  prepara¬ 
tion,  and  proposes  another  method  ( Archiv.  der 
Pharmacie,  1837,  p.  226).  Etiology:  Phosphoric 
acid  has  a  great  tendency  to  combine  with  iron 
and  potassium  ;  the  water,  therefore,  is  decom¬ 
posed  into  oxygen  and  hydrogen,  the  former 
oxidising  the  iron  and  potassium,  when  phosphate 
of  iron  and  potash  will  be  formed,  whilst  the 
hydrogen  of  the  water  constitutes,  with  cyanogen, 
hydrocyanic  acid,  which  is  caused  by  heat  to 
distil  over.  Properties  of  prussic  acid  :  the  pure 
anhydrous  acid  is  clear,  transparent,  very  volatile, 
and  decomposable  (first  becoming  yellow  and  then 
brownish),  evaporating  in  the  air,  and  being  in¬ 
flammable  (burning  with  a  reddish  yellow  flame)  ; 
freezing  at  a  temperature  of  16°  R. ;  at  15°  R., 
hardening  into  a  crystalline  mass ;  boiling  at  27c 
R. ;  specific  gravity,  7°  R.,  07058  ;  smell  strongly 
penetrating,  like  that  of  bitter  almonds,  causing 
sneezing  and  coughing ;  taste  at  first  cooling,  and 
afterwards  burning;  soluble  in  water,  alcohol, 
ether,  and  etherial  oils ;  reddens  litmus  paper 
weakly ;  forming  cyanides  with  metals  (formerly 
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designated  hydrocyanates)  ;  decomposing  the 
alkalies  (cyanogen  combining  with  the  radical  and 
the  hydrogen  with  the  oxygen)  ;  composed  of  one 
atom  of  cyanogen  and  one  of  hydrogen  ;  or,  ac¬ 
cording  to  Gay  Lussac,  of  96'35  NC,  and  3  Go  H  ; 
or  C4  N2,  H2.  The  officinal  (Schrader-Ittnerian) 
prussic  acid  contains  less  hydro-cyanogen  than 
that  prepared  according  to  Gay  Lussac’s  and 
Vanquelin’s  method.  According  to  Torosievicz, 
hydrocyanic  acid  keeps  much  longer  in  yellow  than 
in  white  phials.  Various  sorts  of  prussic  acid : 
that  of  Vanquelin  contains  about  3 '3  per  cent,  of 
pure  prussic  acid;  that  of  Giese  almost  possesses 
equal  strength;  that  of  Sclieele,  corrected  by 
Ittner,  contains  from  10  to  15  per  cent. ;  that  of 
Magendie  is  nothing  but  a  dilution  of  one  volume 
of  Gay  Lussac’s  acid  with  six  volumes  of  water  ; 
that  of  Keller  is  a  third  stronger  than  Ittner’s,  and 
one-half  stronger  than  Vanquelin’s  (it  contains 
one  drachm  and  seven  grains  of  pure  hydro¬ 
cyanic  acid  in  each  ounce)  ;  that  of  Robiquet 
is  a  dilution  of  one  part  of  Gay  Lussac’s 
acid  with  two  parts  of  water  ;  that  of  Gea  Pes- 
sina  possesses  a  similar  strength  with  the  latter  ; 
that  of  Trautwein  is  a  combination  of  one  volume 
of  Gay  Lussac’s  acid  with  eight  volumes  and  a 
half  of  water  ;  that  of  Meissner  is  almost  iden¬ 
tical  with  the  latter.  Historical:  Scheele  pre¬ 
pared  prussic  acid  first,  1780,  out  of  Prussian 
blue,  ferrum  hydrocyanicum,  discovered  by  Dies- 
bach  and  Dippel,  1704,  at  13erlin.  Gay  Lussac, 
and  Vanquelin  prepared  prussic  acid  from  cyanide 
of  mercury;  Ittner  substituted  alcohol  for  water, 
because  the  acid  is  less  subject  to  decomposition 
in  alcohol,  and  Schrader  substituted  phosphoric 
acid  (as  more  resisting  to  fire)  for  sulphuric  acid 
(which  is  also  easily  distilled  over,  on  account  of 
its  greater  volatility).  Mode  of  operation  :  Hy¬ 
drocyanic  acid  is,  except  coneine,  one  of  the  most 
volatile  narcotics,  fatal  even  by  inspiration  of  its 
vapour,  destroying  all  animal  organisms,  without 
exception,  but  more  rapidly  acting  on  warm¬ 
blooded  than  cold-blooded  animals,  according  to 
Coullon,  and  equally  fatal  to  vegetable  life,  ac¬ 
cording  to  Goeppert.  It  depresses  both  the  sen¬ 
sitive  and  irritable  systems;  whilst,  on  the  one 
hand,  it  annihilates  nervous  life  through  its  ex¬ 
treme  diffusibility,  it  decomposes,  on  the  other, 
the  organic  constitution  of  blood  in  such  manner, 
that  the  dark  blue,  coagulated,  tar-like  mass 
found  in  the  central  vessels  of  circulation  after 
poisoning  by  prussic  acid,  can  hardly  claim  the 
name  of  blood.  It  cannot  be  ascertained  whether 
this  effect  be  produced  by  nervous  contact  (as 
assumed  by  Morgan,  Vogt,  &c.),  or  whether  it  is 
only  occasioned  by  the  poison  entering  into  the 
blood,  as  is  shown  by  the  experiments  of  W edenseyer 
(according  to  which,  poisoning  ensues  even  after 
having  totally  destroyed  nervous  conduction), 
those  of  Emmert  (who  discovered  the  prussic  acid 
which  he  had  applied  to  the  tongue  of  the  animal 
in  the  blood  of  its  heart),  those  of  Barry  (who 
found  that  the  application  of  a  cup  to  a  wound, 
poisoned  by  prussic  acid,  prevented  the  absorption 
of  the  acid,  and  the  subsequent  poisoning),  and 
particularly  those  of  Viborg  and  Krimer  (accord¬ 
ing  to  which  the  immediate  application  of  prussic 
acid  to  the  central  nervous  organs,  and  even  to 
the  bare  spinal  marrow  and  brain,  occasioned  no 
fatal  effects,  whilst  these  appeared  very  rapidly 
as  soon  as  the  poison  was  brought  on  the  tongue, 
where  it  evaporated,  and  was  carried  into  the  pul¬ 
monary  blood  by  inspiration).  The  latter  view, 
however,  appears  to  be  more  correct.  At  all 
events,  the  effect  of  prussic  acid  on  the  vascular 
vitality  is  materially  different  from  that  of  other 
narcotics.  For,  whilst  the  latter  (as  opium,  bella¬ 
donna,  stramonium,  henbane,  &c.)  affect  the  dy¬ 
namical  functions  of  the  blood,  inducing  conges¬ 
tions  and  violent  orgasms,  and  are,  therefore,  to 
be  counteracted,  in  cases  of  poisoning  by  bleed¬ 
ing,  cold  fomentations,  vegetable  acids  (chiefly 
operating  against  vascular  orgasm),  &c. ;  prussic 
acid  particularly  affects  the  organic  life  of 
blood  as  regards  its  composition  and  quality, |so 
that  no  remedy  can  restore  the  destroyed  com¬ 
position,  and  on  that  account  no  certain  antidote 
has  as  yet  been  discovered  against  prussic  acid. 
Its  destructive  effect  on  the  vitality  of  blood  is 
shown  by  the  circumstance  of  its  suddenly  dig. 


playing  fatal  effects  in  some  cases,  in  consequence 
of  gradually  changed  composition  of  blood  after 
it  had  been  used  for  a  length  of  time  in  small 
doses  without  apparent  injury,  when  no  peculiar 
effect  could  be  perceived  previously  but  a  feeling 
of  great  weakness.  It  specifically  depresses  the 
vegetative  nervous  system  ;  as  Kopp  very  appro¬ 
priately  remarks,  “  prussic  acid  best  relaxes  sen¬ 
sibility  in  irritable  organs.”  Of  all  remedies  it 
combats  most  safely  the  irritable  state  of  the  blood 
(Otto.).  Whilst,  on  the  one  hand,  it  relaxes  the 
erethism  of  the  vascular  nerves,  and  thus  imme¬ 
diately  calms  the  turbulence  of  the  blood  ;  it  dis¬ 
plays,  on  the  other  hand,  a  distinguished  liquefying 
effect  on  all  diseases  of  reproduction,  as  abdo¬ 
minal  plethora,  congestion,  obstruction  in  the 
abdominal  veins,  in  the  hepatic  and  portal  system, 
increased  carbonisation  of  blood ;  and,  further, 
excessive  solidification,  swelling,  induration,  and 
subinflammatory,  irritable,  spasmodic  phenomena 
of  the  affected  organs.  Besides  the  ganglionic 
nerves,  it  acts  specifically  on  the  spinal  marrow, 
and  particularly  depressing  on  the  motor  nerves 
and  the  vagus.  In  smaller  doses  it  occasions 
irritation  of  the  pharynx,  increased  salivary  secre¬ 
tion  (according  to  Born,  &c.,  even  excoriations  of 
the  tongue  and  internal  side  of  the  cheek),  dys¬ 
pepsia,  dull  head-ache,  alienations  of  the  senses, 
and  difficult  respiration  ;  in  stronger  doses  :  great 
anxiety,  muscular  relaxation,  vertigo,  somnolence, 
sudden  weakness,  palpitation  of  the  heart,  in¬ 
creased  urinary  secretion  and  perspiration, 
trismus,  and  tetanus. 

Forms  of  Diseases  and  Dose. — On  account  of 
its  violent  effects  and  its  rapid  decomposition,  the 
prussic  acid  is  practically,  and  with  reason,  very 
little  employed,  and  is  generally  supplanted  by 
almond  and  laurel-water.  It  was  extolled  as 
a  cure  against  pulmonary  phthisis,  (Magendie, 
“  I  have  cured  with  prussic  acid  individuals 
who  showed  all  symptoms  of  consumption  of  the 
first,  and  likewise  of  more  advanced  stages  ”). 
Neumann  says:  “  If  the  end  of  all  sufferings 
be  considered  as  the  only  real  help,  prussic  acid 
certainly  affords  that  relief.”  In  spasmodic  dis¬ 
eases  of  the  respiratory  and  circulating  organs, 
particularly  in  spasmodic  asthma,  in  the  oppressed 
respiration  of  patients  suffering  with  liydrotho- 
rax,  in  hooping-cough  (gutt.  ^  in  the  convulsive 
stage),  spasmodic  cough,  angina  pectoris,  tetanus, 
hydrophobia,  epilepsy,  prosopalgia,  cardialgia, 
and  ischias,  with  inflammation  of  the  nervous 
sheaths ;  in  vomitus  chronicus,  uterine  cancer  (par¬ 
ticularly  in  the  external  forms,  in  an  infusion  of 
belladonna  for  injection),  and,  externally,  against 
malignant  and  itching  herpetic  eruption,  as  also 
against  carious  toothache  (gutt.  1  into  the  hol¬ 
low  tooth).  Dose:  gutt.  ^ — 1 — 2,  most  advan¬ 
tageously  without  any  other  combination  (on 
account  of  its  easy  decomposition) ;  to  be 
administered,  for  instance,  in  the  following 
manner: — R  Acid,  liydrocyan.,  gutt.  10;  spir. 
vin  rft.,  aq.  cinnamom.,  aa  gutt.  60.  M. ;  serve- 
turin  pliialo  fusco,  et  epistomate  vitreo  bene 
clauso.  Dose :  three  times  a-day  5  to  8  drops 
(gutt.  12  contains  1  drop  of  prussic  acid  ;  adults 
from  six  to  eight  drops,  mean  dose ;  at  the  age 
of  thirteen  to  fourteen,  gutt.  4  to  6  ;  at  the  age  of 
three  to  seven,  gutt.  2  to  3;  the  full  dose,  10  to 
12  drops),  to  be  raised  gradually  with  careful 
observation  of  the  patient,  particularly  in  chronic 
diseases.  It  must  never  stand  more  than  twenty- 
four  hours,  and  only  in  a  cool  and  dark  place. 

Folia  laurocerasi :  Aqua  laurocerasi;  laurel- 
leaves,  laurel-water  (Kirsclilorbeer,  Kirschlorbeer 
wasser,  in  German ;  laurier  cerise,  eau  distilled 
de  laurier  cerise,  in  French).  Physiography  and 
Constituents — Mother  Plant :  prunus  laurocerasus 
L.,  annual  tree.  Sexual  system:  icosandria  mo- 
nogynia.  Natural  order:  rosaceae.  Blooming 
season :  April  and  May.  Native  country :  Asia 
Minor,  particularly  on  the  borders  of  the  Black 
Sea,  in  the  environs  of  Trebizond  ;  cultivated 
in  the  gardens  of  Europe.  Phytography  : 
Tree  of  fifteen  to  sixteen  feet,  very  knotty. 
Leaves  alternate,  with  short  stalks,  oblong, 
lancet-shaped,  pointed,  with  fine  saw-like  denta¬ 
tions,  leather-like,  shining,  sea-green;  provided 
with  two  glands  on  the  lower  surface  towards  the 
base.  Blossoms  of  a  dirty  white  colour,  in  clus¬ 


ters  (corymbs  ?),  with  many  blossoms,  erect. 
Calyx  single,  bell-shaped,  with  five  dentations 
at  the  border,  deciduous.  Corolla  of  five 
roundish  leaves  fixed  on  the  calyx.  Fruit  : 
a  roundish  stone  fruit,  heart  shaped,  furrowed, 
reddish  black,  juicy,  fleshy.  Stone  (kernel) 
oval,  smooth,  with  rather  prominent  sutures. 
Physical  properties :  Smell  of  the  cut  or  tritu¬ 
rated  leaves  aromatic,  analogous  to  that  of  bitter 
almonds.  Taste  like  that  of  bitter  almonds,  as¬ 
tringent.  The  leaves  contain  prussic  acid.  Con¬ 
stituents  :  1,  ethereal  oil,  containing  prussic  acid; 
2,  bitter  extractive  substance ;  3,  tannic  acid 
(colouring  iron  green).  Historical:  David  Ung- 
nad,  Ambassador  to  the  German  Emperor,  brought, 
1546,  the  laurel  from  Constantinople;  according  to 
others,  the  botanist,  Peter  Belon,  first  discovered 
the  laurel  in  the  neighbourhood  of  Trebizond, 
and  bestowed  upon  it  the  name  of  laurocerasus. 

Mode  of  Operation. — The  effects  of  laurel- 
water  (the  leaves  are  but  rarely  used)  generally 
agree  with  those  of  hydrocyanic  acid,  with 
the  only  difference  that  it  affects  the  vascular 
and  nervous  life  with  much  less  violence, 
and,  therefore,  is  justly  preferred  to  prussic 
acid.  It  depresses  the  morbidly  increased  ac¬ 
tivity  of  those  nerves,  which  are  derived  from 
the  spinal  marrow  and  the  ganglionic  system,  and 
particularly  of  those  which  are  spread  over  the 
heart  and  the  large  vessels  ;  it  is,  therefore, 
peculiarly  indicated  in  cases  where,  besides  the 
increased  nervosity  (pains,  spasms,  &c.),  a  con¬ 
gestive  state  of  the  vascular  system  prevails,  and 
this  is  particularly  the  case  in  certain  reproduc¬ 
tive  diseases  of  infants.  According  to  Martini,  it 
counteracts  the  emetic  property  of  antimonial 
preparations. 

Forms  of  Diseases. — 1.  Inflammations,  parti¬ 
cularly  of  irritable  organs,  if,  after  the  inflamma¬ 
tory  state  is  subdued,  nervous  irritation  still  exists 
(contracted  pulse,  dry  skin,  great  erethism),  espe¬ 
cially  in  pleurisis,  pneumonia,  inflammatory  ca¬ 
tarrhs,  in  teazing  spasmodic  cough,  with  difficult 
expectoration ;  in  combination  with  digitalis, 
under  similar  circumstances,  against  carditis, 
nephritis,  and  metritis,  also  prosopalgia,  ischias, 
mielitis,  and  tetanus.  In  all  chronic  inflam¬ 
mations  of  sensible  organs  it  is  very  useful. 
2.  Inflammatory  haemorrhages,  with  hsematemesis, 
metrorhagia.  3.  Diseases  of  the  heart,  dynamical 
and  organic,  pains,  anxiety,  palpitation  of  the 
heart,  aneurysmatical  state  of  the  heart  and  aorta. 
4.  Consumption,  particularly  phthisis  florida  and 
tuberculosa  of  very  irritable  individuals.  5.  Scro¬ 
fula  of  an  acute  form,  with  febrile  motions  (in 
connection  with  chloride  of  barium,  conium, 
and  antimonial  preparations).  6.  Chronic  neu¬ 
roses,  in  the  form  of  pains  and  spasms,  with 
nervous  and  vascular  erethism,  particularly  in 
hooping-cough  (with  extract  of  henbane),  spas¬ 
modic  asthma,  angina  pectoris,  in  spasmodic 
cough  of  consumptive  and  dropsical  individuals, 
cardialgia,  especially  if  connected  with  beginning 
induration  of  the  cardia  (in  this  case  with  bella¬ 
donna),  colic,  spasms  of  the  stomach,  uterus, 
and  the  abdominal  organs  generally.  7.  Scir¬ 
rhous  indurations,  and  cancers  of  glands  (inter¬ 
nally  and  externally).  8.  Vegetative  diseases, 
particularly  with  abdominal  obstructions,  in¬ 
creased  carbonisation  of  blood,  increased  venosity 
of  the  portal  system  and  liver,  sub-inflammatory 
state  of  the  catamenial  and  hasmorrhoidal  organs, 
hypochondria  (based  on  material  obstruction),  in 
combination  with  gratiola  in  hysteria,  melancholy, 
mania ;  in  chronic  dyspepsy,  with  gastrodynia, 
hydrometrasis,  status  atrabiliaris,  painful  swellings 
of  the  pancreas,  prostata,  and  ovaria,  helminthiasis 
(particularly  against  ascarides,  and  the  sympathic 
complaints  arising  from  them).  9.  Externally, 
against  painful  cancer,  acute  gonorrhcea,  chronic 
phlogoses,  herpes  (particularly  of  the  sexual 
organs),  prurigo,  and  psoriasis;  against  violent 
neuralgia,  painful  heemorrhoidal  swellings,  and 
painful  ophthalmia,  with  photophobia,  blepharo- 
blenorrhoea,  and  obscurations  of  the  cornea. 

Preparations. —  1.  Aqua  laurocerasi:  fresh 
laurel-leaves,  ftij  ;  spir.  vin.  rect.,  §  iij ;  well  water, 
Ibvj  ;  distill  to  Tblij.  After  mixing  a  sufficient]quan- 
tity  ofliq.  kal.  caust.,liq.  ferr.muriat.,andmuriatic 
acid,  four  ounces  of  laurel-water  ought  to  yield 
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five  grains  of  hydrocyanate  of  iron.  The  liquid  is 
of  a  clear  colour,  of  the  smell  of  bitter  almonds, 
and  of  the  taste  of  the  freshly  triturated  leaves 
2.  Oleum  laurocerasi  aethercum  (not  officinal)  : 
clear  yellow,  thickly  liquid,  of  a  penetrating  smell 
of  bitter  almonds,  of  a  bitter,  very  hot  taste; 
operates  almost  more  violently  than  prussic  acid 
itself,  very  poisonous  even  in  the  dose  of  a  few 
drops.  Viborg  put  a  single  drop  of  laurel-oil  into 
the  eye  of  a  pigeon,  and  saw  it  immediately 
die  in  his  hands  under  violent  convulsion. 
Dose:  Laurel  -  water,  gutt.  10  to  20,  thrice 
a-day,  and  to  rise  gradually  to  gutt.  60.  Al¬ 
ways  with  necessary  care,  to  be  added  to  mix¬ 
tures,  or  administered  in  a  pure  state,  in  the  dose 
of  3j  to  3  ij  -  The  laurel-oil  is  very  rarely  em¬ 
ployed,  and  then  only  in  the  dose  of  gutt.  £  to 
Form  :  externally,  for  collyria  (  3  j  or  3  ij  to  §  ij 
of  liquid)  :  R  Baryt.  muriat.,gr.  iij. ;  aq.  laurocer., 
Jss;  a  few  drops  to  be  injected  into  the  eye 
every  hour  (recommended  against  fresh  spots  of 
the  cornea  by  Hagens).  R  Liq.  hydrarg.  nitr. 
gutt.  1  ;  aq.  ros.,  Jij ;  aq.  laurocer.,  ^ss ;  solv.  ; 
to  drop  into  the  eye  a  few  drops  daily  (against 
obscuration  of  cornea  and  grey  cataract) ;  injec¬ 
tions  (rarely  pure,  and  generally  diluted),  against 
painful  affections  of  the  rectum  and  uterus ; 
clysters,  from  3ss  to  3j  ;  fomentations,  aq.  laurocer., 
3iij ;  aq.  lith.,  §  iij ;  to  dip  a  piece  of  cotton  into 
it,  and  bathe  the  affected  part  every  two  hours  ; 
cataplasms,  to  which  laurel -water  is  added,  proved 
very  successful  against  prosopalgia  and  painful 
haemorrhoids ;  liniments,  with  equal  parts  of 
oil  of  sweet  almonds,  against  violent  itching 
of  the  female  sexual  organs,  and  pruritus 
scrotalis,  and  haemorrhoidalis,  and  during  the 
desquamation  of  small-pox ;  and  in  the  form  of 
vapour  (pour  3j  to  gss  into  a  plate  filled  with 
warm  sand,  and  inhale  the  vapour  for  about  ten 
or  twelve  minutes  :  against  hooping-cough  and 
spasmodic  affections  of  the  lungs).  Laurel-oil 
externally,  in  the  form  of  ointment :  R  01. 
laurocer.  rnther.,  3j ;  ung.  rosac.,  Jij.  M.;  to 
apply  a  little  from  two  to  three  times  a-day. 
Janin  against  herpes  exedens:  R  01.  laurocer. 
ieth.,  3jss ;  ol.  arnygd.  dulc.,  ^jss.  M.;  four 
times  a-day  a  teaspoonful  to  be  rubbed  into  the 
affected  part  (Janin  against  the  lancinating  pains 
of  cancerous  ulcers).  Combinations  :  in  diseases  of 
the  heart,  and  spasmodic  pulmonary  hemorrhages, 
with  digitalis  and  small  doses  of  ipecacuanha  ;  in 
inflammatory  diseases  of  the  chest,  with  hyos- 
cyamus ;  in  obstructions  of  the  portal  system,  of 
the  glands,  and  painful  swellings  of  the  abdominal 
organs,  with  saline  aperients  and  bitter  extracts  (as 
kal.  tartar.,  kal.  acet.,  extr.  tarax.,  chelidon.),  and 
antimonial  preparations;  against scrophulosis,  with 
baryte  murias.  and  calcis.  murias.,  conium  macu- 
latum,  digital.,  and  antimonial  prepar. ;  in  uterine 
and  gastric  cancer,  with  extract  of  belladon.,  and 
con.  macul. ;  it  is  also  a  very  proper  menstruum 
for  dissolving  narcotic  extracts,  particularly  the 
inflammatory  narcotics,  as  belladonna,  stramoni¬ 
um,  and  opium,  which  thus  act  with  less  violence  on 
the  vascular  system.  Combinations  to  be  avoided : 
Carbonates  of  alkalies,  earths,  metallic  salts,  be¬ 
cause  a  decomposition  would  take  place  into 
water  and  cyanides.  The  preparation  must  always 
be  kept  in  a  dark  and  rather  cool  place. 

Formulary. — 1.  Hufeland’s  anti-catarrhal  elixir, 
particularly  against  epidemic  catarrhs,  and  also 
in  the  first  stage  of  phthisis,  after  neglected 
coughs  :  R  Extr.  card,  bened.,  3j  ;  extr. 
dulcam.,  3j ;  solv.  in  aq.  foenic.,  3'  1  add. 
aq.  laurocer.,  3j.  M.  ;  four  times  a-day  six 
drops.  2.  Tortual,  against  beginning  tuber¬ 
cular  consumption  of  scrofulous  children,  and 
florid  scrofulosis.  R  Aq.  laurocer.,  3ij ;  vin. 
stibiat.,  3j.  M. ;  to  take  every  three  hours 
from  twelve  to  fifteen  drops.  3.  Sundelin’s 
successful  mixture  against  abdominal  obstruc¬ 
tion  and  melancholy,  based  on  organic  changes  : 
R  Kal.  tartar.,  §  ss  to  §  j ;  extr.  tarax. 
liq.,  Jj  to  jij ;  solv.  in  aq.  menth.  crisp.,  $v; 
add.  aq.  laurocer.,  3jss;  vin.  stibiat.,  3  ij  -  M.; 
to  be  well  shaken,  a  tablespoonful  every  three 
hours.  4.  Pittschaft  found  the  following  remedy 
exceedingly  successful  during  twenty  years : — 
R  Aq.  laurocer.,  3  i j  5  tinct.  op.  spt.,  9j.  M. ; 
every  two  hours  ten  to  fifteen  drops.  5.  Berndt 


against  obstinate  prosopalgia :  R  Extr.  bellad., 
gr.  iv;  solv.  in  aq.  laurocer.,  ^ss.  M.  ;  three  times 
a-day  thirty  drops.  6.  Horn  against  venous  ob¬ 
structions  and  spasmodic  affections  :  R  Aq. 
laurocer.,  5  ij ;  syr.  rub.  id.,  ^j.  M. ;  four  times 
a-day  a  teaspoonful.  7.  Against  diseases  of  the 
heart:  R  Herb,  digit.,  5ss;  f.  infus.  3vj ;  adde. 
aq.  lauroc.,  3  ij  5  syr.  cerasor.,  §j.  M. ;  to  be  well 
shaken,  every  two  hours  one  tablespoonful.  8. 
Fricke  found  the  following  exceedingly  beneficial 
against  gonorrhoea  in  the  inflammatory  stage,  not¬ 
withstanding  the  rapid  decomposition  of  hydro¬ 
cyanic  acid  which  takes  place  in  this  combina¬ 
tion  :  R  Aq.  laurocer.,  3SS;  tihctur.  kali.,  3  ij  - 
M. ;  every  two  hours  twenty  to  thirty  drops  in 
water-gruel.  9.  Sobernheim  against  inflammatory 
gonorrhoea  withchordee  :  R  Sem.  papav. alb., %j. ; 
tere.  c.  aq.  font,,  q.  s.,  et  terendo  adde  mucilag. 
gumm.  mimos.  pulv.,  3j;  et  fiat  colatura  peracta 
emulsio.,  >  cui  adde  aq.  laurocer.,  3j ;  syr. 
papav.  rhoead.,  §j.  M. ;  to  be  well  shaken,  a 
table-spoonful  every  two  hours.  10.  Hufeland’s 
liquor  antierethisticus,  against  violent  neuralgiae, 
with  a  few  ounces  of  vinegar  wine,  in  in¬ 
creased  erethism  of  the  sexual  organs,  spermator¬ 
rhoea,  melancholy,  and  hypochondria :  JB(  Aq. 
laurocer.,  aq.  vegeto-miner.  Goulard,  aa  J'j ;  acb 
rosar.,  Jiij.  M.  For  washing  or  bathing.  11. 
Roux  against  violent  and  painful  neuralgias,  rheu- 
matico-arthritical  pains  :  R  Extr.  bellad.,  3j ;  aq. 
laurocer.,  §ij ;  aeth.  sulph.,  3ss.  M.  For  external 
use.  12.  Schlegel  against  gleet:  R  Sem.  papav. 
alb.,  §  ss  ;  tere.  c.  aq.  font.  q.  s.  f.  emuls.,  Jvi ; 
adde  aq.  laurocer.',  3j-  M.  To  inject  three  or 
four  times  a-day  after  it  is  warmed.  13.  Brera 
against  chronic  uterine  inflammation,  with  com¬ 
mencing  scirrhosity:  R  Kerb,  bellad.,  3jj.fi 
decoct.,  lb  ij ;  cui.  refriger.  adde  aq.  laurocer.,  3  iij- 
M.  To  inject  four  times  a-day  into  the  vagina. 
14.  Tiingken  against  chronic  obscurations  of  the 
cornea:  R.  Aq.  laurocer.,  3 j;  aq.  ros.  M. 
Two  to  four  times  a-day  a  few  drops  to  be  put 
into  the  eye.  15.  Tiingken  against  idiopathic  ble- 
pbaro-blenorrhcea  after  proper  antiphlogostics :  R 
Hydrarg.  muriat.  corros.,  gr.  j ;  aq.  destil.,  §  viij ; 
adde  aq.  laurocer.,  I  j.  M.  For  lukewarm  fomen¬ 
tations  over  the  eyes  and  injections  under  the  eye¬ 
lids.  16.  Andrea  against  specks  of  the  cornea  : 
R  Ammon,  mur.,  gr.  iij ;  aq.  laurocer.,  3  ss.  M. 
To  put  a  few  drops  into  the  eye  every  hour. 

Amygdalae  Amarae,  Aqua  Amygdalarum  Ama- 
r arum ( Bitter  Almonds,  W  ater  of  Bitter  Almonds ) . 
— Bitter  mandeln.bittermandelwasser,  in  German ; 
amandes  ameres,  eau  d’amandes  ambres.  in  !  rench. 
Physiography — Mother  plant :  Amygdalus  com¬ 
munis,  L.  (var.  amara),  tree.  Sexual  system : 
Icosandria  monogynia.  Natural  order :  Rosaceae 
(fructus,  drupa).  Native  country :  Asia  and  North 
Africa  ;  cultivated  in  the  South  of  Europe 
(Switzerland,  Italy,  France,  South  of  Germany). 
Phytography  —  Tree  :  rises  to  a  considerable 
height  (sometimes  twenty  feet).  Branches  : 
reddish-brown,  branching  off  .  Leaves  ■  of  a  1g.1t 
green  colour,  alternate,  pointed,  lancet-shaped, 
finely  serrated,  bald,  with  from  tour  to  six  glandu¬ 
lar  warts  on  the  peduncle.  Blossoms  :  rose-red 
(in  the  sweet  variety,  reddish-white),  with  short 
stalks,  single  or  double,  appearing  before  the 
leaves.  Calyx:  bell-shaped,  single,  with  five 
lobes  at  the  edge,  deciduous.  Corolla  :  five¬ 
leaved,  larger  than  the  calyx.  Corolla-leaves: 
red,  longer  than  the  calyx-lobes,  and  open. 
Stamina  :  about  thirty,  fixed  to  the  calyx,  shorter 
than  the  corolla-leaves.  Anthers  :  generally  two, 
one  of  w’hich  becomes  a  drupe.  Germen: 
sessile,  with  fine  hairs.  l^ruit :  a  greyish- 
oreen,  oval,  compressed,  leather-like,  dnipe,  pio- 
vided  with  two  prominent  sutures.  Seed:  soli¬ 
tary,  light  brown  without,  white  within,  oval,  and 
smaller  than  in  the  sweet  variety,  of  bitter  taste, 
with  an  oval  embryo,  and  two  fleshy  flat  coty¬ 
ledons.  The  most  esteemed  varieties  come  from 
Provence  and  Barbary.  Chemical  constituents 
(according  to  Vogel) :  1 .  Ethereal  oil  (oil  of  bitter 
almonds),  containing  hydrocyanic  acid,  not  found 
in  the  derma,  but  in  the  parenchyma  of  the  bitter 
almond.  Ittner  obtained  one  drachm  and  forty 
grains  of  this  substance  from  six  pounds  of  bruised 
almonds.  This  oil  may  be  separated  from  almond 
pulp,  deprived  of  its  fixed  oil ;  allowing  it  to 


settle,  treating  the  liquid  by  shaking  it  with 
hydrate  of  lime,  and  with  a  solution  of  chloride  of 
iron,  and  finally  by  destination.  According  to 
Robiquet,  the  oil  does  not  pre-exist  m  the  al¬ 
monds,  but  is  formed  by  a  peculiar  substance 
(called  amygdaline),  under  the  constant  action  ot 
water,  and  that  it  may  be  extracted  by  warm 
alcohol.  According  to  Liebig  and  Wohler,  it  is 
always  obtained  by  the  contact  of  amygdaline 
with  the  emulsine  of  sweet  almonds,  and  that 
one  part  of  emulsine  transforms  more  than  ten 
parts  of  amygdaline  into  oil  of  bitter  almonds. 
Amygdaline  crystallises  in  colourless  needles,  01 
shining  white  scales,  inodorous,  of  a  somewhat 
bitterish  taste,  followed  by  the  peculiar  flavour  ot 
bitter  almonds  ;  is  unchangeable  in  the  air, 
soluble  in  water  and  boiling  alcohol,  but  not  m 
ether.  Distilled  with  nitric  acid,  it  forms  benzoic 
acid.  According  to  Peligot,  oil  of  bitter  almonds 
is  contained  in  the  residue  of  the  process  of  dis¬ 
tillation.  Boiled  with  solution  ot  potash,  am¬ 
monia  is  extracted,  and  amygdalinate  of  potash 
formed.  Its  composition,  according  to  Liebig  and. 
Wohler,  consists  of  Cro,  H54,  N*,  O22.  Doses  of 
one  drachm  have  produced  no  other  effect  on  man 
than  eructation,  and  slight  increase  of  appetite 
Amygdalinic  acid,  discovered  by  Liebig  and 
Wohler,  is  a  weakly  acid  liquid,  insoluble  m  water 
or  alcohol;  is  composed  of  two  atoms  ot  ammonia 
and  two  atoms  of  water.  The  almond  acid,  dis¬ 
covered  by  Winckler,  displays  a  strongly  acid 
taste,  is  easily  soluble  in  water,  alcohol,  and 
ether;  consists,  according  to  Liebig,  oi  Gib,  14, 
O5.  corresponding  to  one  atom  ot  formic  acid,  and 
one  atom  of  liydro-benzoil.  2,  Fat  oil;  3,  caserne 
(emulsine,  according  to  Pfaff)  ;  4,  mucous  sugar; 
5,  gum ;  6,  vegetable  fibre.  .  .  .  , 

Mode  of  Operation. — The  efficacious  principle 
of  bitter  almonds  is  hydrocyanic  acid,  combined 
with  the  ethereal  oil.  The  experiments  of 
Schrader  prove  incontestably  that  the  oil  ot 
bitter  almonds  loses  all  poisonous  properties  as 
soon  as  it  is  deprived  of  its  hydrocyanic  acid. 
10.  Bitter  almonds,  administered  to  a  dog  in  the 
form  of  pills,  produced  accelerated  respiration, 
great  restlessness,  trembling,  giddiness,  falling 
down,  and  vomiting  after  five  minutes,  when  a 
the  -pills  were  evacuated  unchanged.  Orlila  saw 
death  ensue  in  six  hours  from  the  administration 
of  twenty  bitter  almonds  that  had  lain  111  the 
pharynx,  and  gone  no  farther;  and  six  al¬ 
monds  had  a  similar  effect  m  the  course  of  four 
days,  when  applied  to  an  external  wound.  Wattl 
observed  on  himself,  as  the  effects  of  half  an  ounce 
of  bitter  almonds,  violent  headache,  nausea,  and 
vomiting,  which  continued  for  half  an  hour. 
Merzdorf  saw  two  drachms  of  the  ethereal  oil  of 
bitter  almonds  produce,  in  an  adult,  spasmodic 
contractions  of  the  face,  with  immobility  of  the 
pupils,  and  spasms  of  the  palpebree  ;  convulsive 
respiration,  accelerated  at  first,  and  retarded  after¬ 
wards  ;  intermittent  and  weakened  action  of  the 
heart,  the  breath  smelling  of  prussic  acid,  and 
this  train  of  symptoms  terminating  in  coma, 
and  death  within  half  an  hour.  The  same 
moment  Brodie  touched  his  tongue  with  the 
obtuse  end  of  a  probe,  previously  dipped  in  oil  of 
bitter  almonds,  lie  immediately  perceived  a  pecu¬ 
liar  troublesome  sensation  111  the  gastric  region , 
accompanied  with  great  general  deln  1  y.  no 
drop,  placed  on  the  tongue  of  a  rat,  killed  the 
animal  within  five  minutes. 

Diseases  in  which  the  Syrup  of  Amygd.  Com- 
mun  has  been  found  useful.—  1.  Intermittent 
fevers  (one  or  two  given  just  before  the  paroxysm) . 
The  anti-febrile  power  of  bitter  almonds  was  con¬ 
firmed  in  the  Polyclinic  Institution  of  Berlin,  and 
in  the  hospitals  of  Ghent.  An  emulsion,  prepared 
with  three  drachms  of  bitter  almonds,  and  two 
drachms  of  extract  of  centaury,  taken  one  hour 
before  the  paroxysm,  proved  very  efficacious, 
inasmuch  as  three-fifths  of  the  patients  were  cmn- 
pletely  cured.  2.  Painful  and  spasmodic  affec¬ 
tions  of  the  abdominal  and  thoracic  organs :  (three 
almonds  morning  and  evening  were  successfully 
administered  against  spasms  of  the.  stomacti). 
Here  it  has  been  found  most  efficacious  in  tfie 
shape  of  distilled  water.  3.  Against  solitary  woim 
(seven  to  eight  pieces  a-day,  continued  for  several 
weeks,  caused  the  evacuation  of  a  solitary  worm, 
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after  the  most  energetic  anthelmintics  had  been 
unavailingly  employed :  Hufeland’s  Journal).  4. 
Externally,  against  prurigo  and  pustular  eruptions. 
G.  Richter  succeeded  in  curing  a  very  painful 
prurigo,  complicated  with  pustular  exanthema  of 
some  years’  standing,  by  lotions  of  an  emulsion  of 
bitter  almonds.  The  water  of  bitter  almonds  is 
to  be  used  in  the  same  cases  as  laurel-water. 
Pittschaft  particularly  recommends  it  against 
menstrual  colic  and  rheumatalgia,  hysteria  venosa, 
(a  state  frequently  occurring  before  the  cessation 
of  the  catamenia,  caused  by  venous  plethora,  and 
distinguished  by  headache  and  violent  pains  of  the 
hips  and  groins,  after  severe  exertion),  and  also  in 
hsemorrhoidal  headache.  Dr.  Paganini,  of  Pleggio, 
lately  employed  the  water  of  bitter  almonds  in  the 
form  of  baths,  in  neuroses,  obstinate  syphilitic 
complaints,  particularly  after  mercurial  abuse : 
(four  ounces  of  water  of  bitter  almonds,  with  an 
equal  quantity  of  laurel-water,  to  a  bath,  modi¬ 
fied  according  to  the  age.) 

Preparations. — 1.  Aqua  amygdalarum  amara- 
rum  (water  of  bitter  almonds)  :  two  pounds  of 
well-pounded  bitter  almonds  are  gradually  mixed 
with  ten  pounds  of  well-water,  and  four  ounces  of 
highly  rectified  alcohol.  The  mixture  is  left  for 
twelve  hours  in  a  well-closed  vessel,  and  then  two 
pounds  distilled  off ;  four  ounces  mixed  with  a 
sufficient  quantity  of  liquor  kal.  caust.,  chloride  of 
iron,  and  hydrocliloric  acid,  must  yield  five  grains 
of  hydrocyanate  of  iron.  Appearance,  opaque, 
and  rather  milky ;  smell  and  taste,  like  those  of 
bitter  almonds.  Water  of  bitter  almonds  and 
laurel-water  cannot  be  substituted  for  each  other, 
inasmuch  as  they  differ  not  only  with  regard  to 
the  quantity  of  ethereal  oil  contained  in  each,  and 
which  is  more  abundant  in  the  former,  but  also  in 
taste,  the  former  having  a  bitter  taste,  and  a 
stronger  smell  of  bitter  almonds,  than  the  latter ; 
further,  laurel-water  produces,  with  ammonia,  a 
milky  cloudiness,  which  is  not  the  case  with  water 
of  bitter  almonds  ;  chloride  of  mercury  is  coloured 
dark-grey  by  almond-water,  and  clear-grey  by 
laurel-water ;  lastly,  nitrate  of  mercury  produces 
a  dark-green  precipitate  with  bitter  almond-water, 
and  a  light-green  precipitate  with  laurel-water  ; 
this  salt  may,  therefore,  be  used  as  a  distinguish¬ 
ing  test  of  these  two  waters.  Liebig  and  Wohler 
propose  to  substitute  for  laurel-water  an  emulsion 
of  sweet  almonds  and  amygdaline,  prepared  ex¬ 
tempore;  seventeen  grains  of  amygdaline  yield, 
through  the  action  of  this  emulsine,  one  grain  of 
anhydrous  hydrocyanic  acid,  and  about  eight 
grains  of  ethereal  oil  of  bitter  almonds.  2.  Oleum 
amygdalarum  amararum  cethereum  (ethereal  oil 
of  litter  almonds).  Bitter  almonds  are  distilled 
with  eight  times  the  quantity  of  water;  this  is 
again  distilled  with  a  fresh  quantity  of  bitter 
almonds,  and  the  oil  is  then  separated;  one 
drachm  of  the  oil  yields  about  fourteen  grains  of 
h}  drocyanate  of  iron ;  it  is  of  a  golden  yellow 
colour,  heavier  than  water ;  specific  gravity,  ac¬ 
cording  to  Liebig  and  Wohler,  L043  ;  of  a  pene¬ 
trating  smell  of  bitter  almonds ;  of  a  burning 
ethereal,  bitter  taste,  resembling  that  of  prussic 
acid ;  easily  inflammable,  and  burning  with  a 
clear  and  sooty  flame;  when  exposed  to  the  air, 
it  absorbs  oxygen,  and  is  completely  changed  into 
crystallised  benzoic  acid ;  with  difficulty  soluble 
m  water,  easily  soluble  in  ether  and  alcohol ;  it 
consists,  according  to  Liebig,  of  Ci4,  Hm,  02.  The 
proper  radical  of  bitter  almond-oil  is  benzoil  (dis¬ 
covered  by  Liebig  and  Wohler),  which  forms  ben¬ 
zoic  acid  with  oxygen,  and  bitter  almond-oil  with 
i>  rogen,  so  that  this  oil  must  be  considered  as 
an  hydrobenzoil.  The  benzoil  has  not  been  pro- 
cured  as  yet  in  an  isolated  form  (Laurent’s  sup- 
posed  benzoil  is  no  benzoil,  according  to  Berze- 
lms ),  but  only  an  isomeric  substance  from  benzoin, 
pio  uced  by  the  action  of  chlorine  or  bromine, 
which  partly  combines  with  the  hydrogen,  and 

\  nZOil  ,°f  the  benzoine  (isomeric 
with  hydrobenzoil)  and  partly  forming  a  hydro- 
chloride  or  a  hydrobromide  of  benzoil,  or  a  corn- 
Whon  of  bromine  or  chlorine  with  this  substance, 
m  the  shape  of  a  chloride  or  bromide  of  benzoil, 
Benzoil  forms,  with  anhydrous  sulphuric  acid, 
benzoilo-sulphunc  acid  (discovered  by  Mitscher: 
lich),  and  is  composed  of  Ci4,  Hjo,  02  +  S  03 
Kranichfeld  recommends  the  use  of  bitter  almonc 


flour  (farina  amygdalarum  amararum  preepa- 
rata),  which  operates  much  more  mildly  than  the 
oil  of  bitter  almonds  ;  one  to  six  grains  twice  a- 
day  were  frequently  administered  with  success. 
It  is  prepared  in  the  following  manner : — Seven 
ounces  of  peeled  bitter  almonds  are  freed  of  their 
fat  oil  by  a  hot-press,  the  remaining  pulp  is  ex¬ 
pressed  for  twenty-four  hours  between  blotting- 
paper,  by  means  of  a  cold-press,  and  this  is  conti¬ 
nued  till  the  pulp  shows  no  trace  of  oil,  when  the 
mass  is  finely  powdered,  and  preserved  in  well- 
closed  vessels  in  dry  and  cool  places;  particularly 
efficacious  against  chronic  and  obstinate  tetter, 
and  scrofula. 

Bose. — The  bitter  almonds  in  substance  (well 
pounded),  in  intermittent  fevers,  from  three  to 
eight  three  times  a-day  during  the  intermission, 
administered  with  great  success.  The  water  of 
bitter  almonds,  gutt.  5  to  15  for  children,  30  to  50 
for  adults;  frequently  substituted,  like  laurel- 
water,  for  hydrocyanic  acid,  which  displays  effects 
as  violent  as  they  are  uncertain,  on  account  of  the 
easy  decomposition  of  the  acid.  Adguttas  quin- 
quaginta !  Also  as  a  proper  solvent  of  narcotic 
extracts  (particularly  of  those  with  exciting  pro¬ 
perties).  Oil  of  bitter  almonds,  gutt.  increased 
very  carefully,  ad  guttam  unam ! 

Forms. — Internally  :  the  water  of  bitter  almonds 
for  mixtures,  emulsions,  &c.  ;  the  oil  in  pills  and 
alcoholic  solutions ;  the  amygdaline  for  emulsions. 
Externally  :  the  water  of  bitter  almonds  for  cos¬ 
metics,  clysters,  &c. ;  the  oil  for  solutions  and 
fomentations  (four  drops  rubbed,  morning  and 
evening,  into  indurated  female  breasts,  combined 
with  oil  of  sweet  almonds,  if  the  skin  becomes 
reddened,  produced  cures  in  three  cases).  Janin 
recommends  it  against  violent  prosopalgia. 

Combinations  (see  aq.  laurocerasi) . — It  must 
be  protected  from  solar  and  atmospheric  in¬ 
fluences. 

Formulary. — 1.  Frank  and  Hufeland  in  inter¬ 
mittent  fever:  R  Amygd.  arnar.  decorticat.,  5jss.; 
aq.  Commun.,  q.  s. ;  ut  f.  emuls.  ad.,  §  vj. ;  in 
qua  solve  tur  extr.  centaur,  minor.,  3j.  ;  to  take 
the  whole  an  hour  before  the  paroxysm.  2.  Wendt 
in  hooping-cough :  R  Aq.  amygdal.  amar.,  £)ij ; 
aq.  flor.  aur,,  ^iv  ;  syr.  alth.,  §  j  ;  a  tablespoonful 
every  hour.  3.  Pittschaft  against  menstrual  colic : 
Be  Borat.  sod.,  3j ;  aq.  meliss.  offic.,  $i v;  adde 
aq.  amygd.  amar.  concentr.,  3j ;  a  tablespoonful 
every  hour.  4.  Wendt  in  worm,  or  teething  fever 
of  children :  R  Carbon,  potass,  dep.,  3j  ;  succ. 
lemon  rec.  express.,  q.  s.;  ad.  satur.  adde  aq. 
destill.,  3i v;  aq.  amygd.  amar.,  3j ;  syr.  flor.  aur., 
Ijss;  sumatur  cochleare  majus,  quaque  hora.  5. 
Emulsion  of  amygdaline  :  R  Amygd.  dulc:,  3  ij  ; 
aq.  font.,  5  k.ft-  emuls.  cui  colatee.  addentur 
amygdalin.,  gr.  xvij  ;  sumantur  gut  tag  duo- 
decem  bis  terve  de  die.  According  to  Liebig 
and  Wohler,  one  ounce  corresponds  to  two  ounces 
of  concentrated  laurel  or  bitter  almond-water. 
6.  Lockstadt  against  intermittent  fevers :  R  Sul- 
phat.  quinin.,  gr.  ij ;  pulv.  aromat.,  gr.  ij ;  ol. 
amygd.  amar.  tether,  gutt.  1 ;  extr.  centaur,  minor., 
q.  s. ;  ut  fnt.  pil.  decem.  7.  Horn  in  violent  pro¬ 
sopalgia:  R  01.  amygd.  amar.,  gutt.  2;  spir.  vin, 
rectif.,  3  iij ;  servatur  in  phialo  epistomate  vitred 
bene  olaush :  sumantur  gutts.,  12  ad  20  quaterin  dies. 
8.  ILedenus,  senior,  anodyne  liniment :  R  01. 
amygd.  amar.,  0j  ;  ol.  amygd.  dulc.,  3  vj  ;  liq. 
ammon.  succin.,  3  iij.  M. ;  f.  linimentum.  9.  Janin 
against  violent  neuralgia,  particularly  of  arthritic 
origin:  R  01.  amygd.  dulc.  rect.,  gss;  ol.  amygd. 
amar.  seth.,  7)ss;  a  teaspoonful  to  be  rubbed  two 
or  three  times  a-day  into  the  affected  place.  10. 
G.  A.  Richter’s  lotion  against  prurigo  :  R  Amygd. 
amar.  decorticatarum,  gss ;  fere.  c.  aq.  destill., 
§viij ;  ut.  ft.  emuls. 

(To  be  continued.) 


Tincture  against  Baldness,  by  Dr.  Lan- 
derer,  of  Athens. — Leaves  of  cherrylaurel,  60 
grammes  ;  cloves,  8  grammes  ;  tincture  of  laven¬ 
der,  180  grammes ;  tincture  of  origanum,  180 
grammes.  Digest  for  six  days,  S.A. ;  strain  with 
pressure,  then  add,  after  filtration,  sulphuric  acid, 
15  grammes.  Mix,  and  keep  in  a  bottle  hermetically 
sealed.  This  tincture  is  employed  in  frictions. 
Its  effect  is  perceptible  after  five  or  six  applica- 
tions.— Zeilschr  if t  filr  die  Gesammte  Medicin. 
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MATERIA  MEDICA, PHARMACY,  &  TOXICOLOGY, 
For  1845. 

By  M.  Bouchardat: 

Containing  a  Resume  of  the  Therapeutic  and  Toxi¬ 
cological  Essays  published  in  1844,  and  the 
Formulae  of  New  Medicines ;  followed  ■  by  a 
Memoir  on  the  Digestion  of  Fatty  Bodies,  by 
MM.  Bouchardat  and  Sandras ;  and  by  Ob¬ 
servations  on  the  Nature  and  Treatment  of 
Biliary  Calculi. 

Narcotics. — Opiates. — Opiates  have  so  great  a 
therapeutic  importance,  that  each  year  brings 
forth  new  facts  with  respect  to  these  heroic  reme¬ 
dies.  I  intend  bringing  forward  several  remark¬ 
able  examples  of  poisoning  by  the  salts  of  mor¬ 
phia  or  other  opiates. 

Essay  on  Opium  (Payen). — The  opiums  ob¬ 
tained  from  different  sources  vary  in  value ;  thus 
the  opium  of  Smyrna  has  been  preferred  some¬ 
times,  at  another  that  of  Constantinople,  and 
again,  at  another  time,  that  of  Egypt.  As  these 
commercial  kinds  may  thus  vary,  it  is  important 
that  the  druggist  should  test  his  opium  before  he 
employs  it  in  the  preparation  of  the  compound 
medicines.  The  following  proceeding  has  been 
indicated  by  M.  Payen  in  his  experiments  on  the 
opium  of  Algiers,  and  has  been  found  very  suc¬ 
cessful. 

Twenty-five  grammes  of  opium  are  weighed, 
and  divided  into  very  thin  slices,  and  then  set  to 
macerate  in  150  grammes  of  pure  water.  After 
twenty-four  hours’  contact,  it  is  triturated  in  a 
mortar  until  the  hydrated  matter  produces  a  clear 
bouillie,  after  which  the  most  divided  parts, 
which  are  held  in  suspension  in  the  liquid,  are 
decanted  into  a  filter,  water  is  added  to  the 
residue,  which  is  again  triturated,  and  decanted 
into  the  same  filter,  which  is  then  well  washed 
with  destilled  water,  until  the  liquid  passes  colour¬ 
less  ;  an  excess  of  well  hydrated  lime  is  added  to 
the  filtered  solution,  and  the  mixture  is  boiled  for 
about  five  minutes,  and  then  filtered.  The  filtered 
solution  is  acidulated  with  hydrochloric  acid, 
which  saturates  the  lime,  and  combines  with  the 
morphia.  The  morphia  is  then  precipitated  by 
ammonia,  the  excess  of  which  is  driven  off  by 
boiling.  The  precipitated  morphia  is  collected 
on  a  filter,  washed  with  alcoholised  water,  and  then 
dissolved  in  boiling  alcohol  at  33°.  It  crystallises 
on  cooling ;  it  is  sufficient  to  wash  it  with  ether  to 
remove  the  narcotine,  after  which  it  is  dried,  and 
its  weight  ascertained.  I  may  remark,  in  conclu¬ 
sion,  that  good  Smyrna  and  Turkey  opium  should 
yield  from  four  to  five  per.  cent  of  pure  morphia 
by  this  process. 

Physiological  Effects  of  Opium. — The  physiolo¬ 
gical  effects  of  opium  are  now  better  appreciated 
than  they  were  formerly  ;  nevertheless,  there  are 
yet  several  interesting  particulars  to  be  ascer¬ 
tained  by  the  comparative  action  of  opiates  on  the 
lower  order  of  animals.  I  have  made  several  expe¬ 
riments  in  this  direction  which  I  shall  soon  pub¬ 
lish,  but  I  shall  at  present  make  known  a  rather 
remarkable  general  result.  Whilst  morphia  and 
its  salts  act  upon  man  with  more  power  than  the 
extract  of  opium,  this  substance,  on  the  contrary, 
possesses  a  much  greater  influence  than  the  salts  of 
morphia  on  cold-blooded  animals. 

Influence  of  Opium  on  Menstruation  (Smith). — 
Mr.  Smith  has  narrated  five  cases  which  show 
menstruation  to  have  been  suppressed  all  the 
while  the  patients  were  subjected  to  the  action  of 
opium.  In  four  of  the  cases  opium  had  been 
given  as  a  sedative,  and  against  different  diseases. 
In  two  of  the  patients  the  catamenia  returned  as 
soon  as  the  use  of  opium  was  abandoned.  In  the 
last  case  this  substance  was  prescribed  to  remove 
a  considerable  increase  and  a  too  great  frequency 
of  the  catamenia.  The  use  of  opium  was  con¬ 
tinued  by  the  patient  for  a  twelvemonth,  without 
the  knowledge  of  the  medical  attendant.  The 
catamenia,  after  having  gradually  diminished, 
ceased  altogether  at  the  end  of  the  year,  and  in  spite 
of  different  emmenagoguescouldnotbereproduced. 
It  is  worthy  of  remark  that  in  these  five  cases  the 
suppression  of  menstruation  was  not  followed  by 
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any  of  the  inconveniences  which  accompany  sup¬ 
pression  when  resulting  from  other  causes. 

Symptoms  produced  by  the  Exhibition  of  a  Salt 
of  Morphia  in  an  exceedingly  small  dose  (Dan- 
yau). — I  am  about  to  mention  a  case  in  which 
certain  symptoms  followed  the  exhibition  of  so 
small  a  dose  of  morphia,  that  the  effects  which 
were  observed,  showed  that  the  patient  had  an 
idiosyncracy  totally  opposed  to  the  employment 
of  opium.  A  lady,  who  was  still  young,  being 
affected  with  cancer  of  the  uterus,  experienced  for 
some  time  severe  pain  in  the  stomach,  accom¬ 
panied  With  vomiting,  and  a  feeling  of  very  violent 
contraction.  These  symptoms  having  resisted  dif¬ 
ferent  kinds  of  treatment,  M.  Danyau  caused  a  blis¬ 
ter  to  be  applied  over  the  whole  epigastric  region, 
and  had  it  dressed  afterwards  with  the  thirty- 
secondth  part  of  a  grain  of  the  hydrochlorate  of 
morphia.  The  first  dose,  which  was  applied  in 
the  evening,  not  having  had  any  other  effect  than 
that  of  enabling  her  to  pass  a  more  quiet  night, 
the  dressing  was  repeated  the  next  day  with  the 
same  quantity  of  morphia.  Some  time  afterwards 
the  patient  was  completely  narcotised.  When 
M.  Danyau  arrived,  he  found  her  in  a  very  dan¬ 
gerous  condition  ;  violent  cephalalgia,  continual 
drowsiness,  tinnitus  aurium,  and  well-marked 
vertigo ;  disorder  and  weakness  of  sight,  difficulty 
of  speech,  incoherence,  skin  hot  and  dry,  pulse 
strong  and  frequent — such  were  the  principal 
symptoms  which  the  patient  presented.  One  re¬ 
markable  symptom  which  she  mentioned  the  next 
day,  and  which  drew  the  especial  attention  of  M. 
Danyau,  was  that  this  lady  could  only  distinguish 
one  half  of  the  objects  which  were  presented  to 
her.  Thus,  with  regard  to  those  persons  who 
were  near  her,  she  could  only  see  an  arm,  an  eye, 
&c.  The  cerebral  congestion  was  so  severe  as  to 
have  produced  convulsions;  and  before  M.  Danyau 
arrived,  two  attacks  of  a  very  violent  eclampsia 
had  occurred.  He  immediately  bled  her  from  the 
arm,  but,  notwithstanding,  a  still  more  severe  at¬ 
tack  took  place.  The  vein  was  again  opened,  and 
a  moderate  quantity  of  blood  allowed  to  flow  ;  the 
forehead  was  covered  with  cloths  wetted  with  cold 
vinegar  and  Water.  These  compresses  were  after¬ 
wards  replaced  by  a  bladder  containing  ice ;  two 
blisters  were  applied  to  the  thighs,  and  sinapisms 
were  applied  to  the  lower  extremities  several 
times  during  the  night.  Under  the  influence  of 
these  means,  the  cerebral  congestion  diminished, 
and  the  convulsive  attacks  did  not  recur ;  but  for 
three  days  after  the  sight  continued  weak,  and  the 
patient  could  distinguish  only  half  of  the  objects 
presented  to  her.  At  the  same  time  she  was 
troubled  with  hallucinations  ;  she  saw  everywhere 
either  very  sinister  or  very  agreeable-looking  men ; 
sometimes  objects  were  presented  to  her  under  the 
most  lugubrious  aspect,  and  at  other  times  her 
ideas  were  entirely  of  pleasing  and  graceful  sub¬ 
jects.  Three  weeks  after  the  occurrence  of  these 
symptoms  they  had  not  entirely  disappeared;  the 
sight  was  still  imperfect,  and  the  speech  em- 
barassed. 

Poisoning  by  Acetate  of  Morphia. — I  shall  give, 
in  the  author’s  words,  a  remarkable  case  of 
poisoning  by  four  scruples  of  acetate  of  morphia, 
which  terminated  favourably.  The  case  occurred 
in  the  practice  of  M.  Soujon,  at  Montpellier,  and 
was  communicated  to  the  Gazette  Medicate  by 
Dr.  Curret.  I  shall  afterwards  mention  several 
facts  which  I  have  recently  observed,  and  for 
which  this  is  the  proper  place. 

Alexandre  B - ,  a  commis-pharinacien,  of  a 

good  constitution,  and  bilioso-sanguineous  tempe¬ 
rament,  voluntarily  took,  on  the  14th  of  July,  at 
half-past  twelve,  four  scruples  of  acetate  of  mor¬ 
phia  in  sixty-four  grammes  of  water  and  sixteen 
grammes  of  syrup  of  gum.  His  master,  at  one 
o’clock,  having  learned  what  he  had  done,  forced 
him  to  take  two  grains  of  tartarised  antimony, 

which  did  not  cause  any  vomiting.  B - ■,  on 

whom  the  poison  had  not  then  caused  any  un¬ 
pleasant  effect,  went  out  with  one  of  his  friends, 
walked  about  for  an  hour,  took  a  pot  of  beer  at  a 
coffee-house,  and  did  not  return  home  till  two 
o’clock.  He  then  experienced  vertigo,  a  numb¬ 
ness  in  the  limbs,  and  a  slight  tendency  to  sleep. 
At  half-past  two  he  was  taken  to  the  Civil  Hos¬ 
pital,  when  the  following  draught  was  immediately 


exhibited  : — Six  grains  of  tartarised  antimony, 
twenty-four  grains  of  ipecacuanha,  and  sixty-four 
grammes  of  oxymel  of  squills.  This  powerful 
emetic  had  no  more  effect  than  the  preceding. 
Antidotes  were,  therefore,  administered;  iodine 
and  the  ioduret  of  potassium,  in  solution  in  dis¬ 
tilled  water,  were  prescribed;  and  while  it  was 
being  got  ready,  M.  Ray,  surgeon  to  the  hospital, 
introduced  an  oesophageal  tube  into  the  stomach, 
to  provoke  its  contractions,  and  induce  vomiting. 

All  this  was  useless,  and  A.  B - gradually  fell 

into  a  deep  sleep.  His  head,  as  if  it  were  carried 
forwards  by  an  immense  weight,  lost  its  equili¬ 
brium,  and  fell  forwards  on  to  the  chest.  The  levator 
muscle  of  the  upper  eyelid  lost  all  its  contractile 
power,  and  the  eyelid  w'as  raised  only  by  a  slow 
and  painful  traction  of  the  frontal  muscle.  The 
legs  bent  under  the  weight  of  the  body.  In  a 
word,  he  appeared  as  if  he  were  completely  drunk. 
The  respiration  was  normal,  the  pulse  full  and 
strong.  He  was  bled,  and  this  seemed  to  dimi¬ 
nish  the  irresistible  tendency  to  sleep.  The  solu¬ 
tion  of  iodine  and  the  ioduret  of  potassium  was 
exhibited  at  three ;  vomiting  commenced  after 

the  second  glassful.  B -  was  desired  to  tickle 

his  throat,  but  he  fell  asleep  with  his  lingers  in 
his  mouth.  He  had,  however,  filled  a  large  vessel 
with  the  vomited  matters.  At  four  o’clock  the 
coma  was  more  and  more  marked.  It  was  neces¬ 
sary  to  tickle,  pinch,  and  shake  him,  in  order  to 
keep  him  awake.  He  obeys  the  directions  of  the 
physician  with  the  greatest  docility ;  but  his 
movements  are  only  half  performed,  his  words 
only  half  said,  his  head  and  eyes  are  so  heavy, 
and  his  limbs  so  numb.  The  pulse,  which  had 
lost  in  strength  by  the  previous  bleeding,  had  re¬ 
covered  itself,  and  became  vibratile.  A  second 
bleeding  was  then  performed,  which  had  the 
effect  of  still  further  diminishing  the  coma.  At 
five,  the  face  was  of  a  violet  hue,  the  limbs  con¬ 
tracted  and  stiffened  ;  the  patient  was  speechless, 
and  it  was  in  vain  to  endeavour  to  force  him  to 
open  his  eyes.  The  epigastrium  was  rubbed  with 
ammonia,  and  a  sinapism  applied  to  each  limb. 
The  patient  appeared  to  be  totally  insensible  to 
this  active  medication.  At  six,  as  the  signs  of 
cerebral  congestion  became  more  and  more  mani¬ 
fest,  the  vein  was  again  opened,  and  coffee  in 
large  quantities  ordered  for  him.  Two  fresh 
sinapisms  were  applied  to  each  shoulder.  At 
half-past  six,  a  slight  amelioration  was  observed. 

B - -  opened  his  eyes,  although  with  a  great  deal  of 

difficulty  ;  he  spoke,  and  recognised  persons,  and 
even  endeavoured  to  make  them  understand  the 
condition  of  his  faculties  and  of  his  senses.  At 
eight,  the  symptoms  caused  by  the  poison  were 
still  more  diminished.  The  patient  could  over¬ 
come  the  tendency  to  sleep  up  to  a  certain  point. 
His  ideas  were  clear,  and  he  said  he  could  see  all 
that  was  passing,  through  a  cloud  as  it  were.  At 
half-past  eight,  there  was  nothing  more  to  fear 
from  the  effects  of  the  narcotic ;  but  the  question 
arose,  whether,  under  the  influence  of  the  energetic 
treatment  which  had  been  adopted,  violent  reac¬ 
tion  might  not  follow.  A  nurse  was  directed  to 
pass  the  night  by  his  bed-side,  to  watch  the  sina¬ 
pisms,  make  him  take  his  coffee,  and  keep  him 
awake.  At  eight  in  the  morning  of  the  next  day, 
he  complained  of  giddiness  and  weight  in  the 
head.  If  you  wish  to  know  my  state,  said  he, 
read  what  is  said  of  the  intoxication  of  the  Chi¬ 
nese  by  opium.  There  was  a  vesicular  eruption 
on  the  forehead,  explaining  the  itching  that  he 
complained  of  in  that  part  the  previous  evening. 
He  vomited  several  times  during  the  night ;  he. 
was  also  vomiting  at  the  date  of  the  report,  and 
the  emesis  continued  throughout  the  entire  day. 
A  weak  infusion  of  balm  was  prescribed.  The 
symptoms  gradually  disappeared  on  the  16th,  and 
he  left  the  hospital  on  the  17th  perfectly  cured. 

Equal  success  is  not  always  to  be  obtained, 
when  poisoning  by  opium  hi  large  doses  is  to  be 
treated ;  the  most  unfavourable  circumstance,  is 
the  length  of  time  which  had  elapsed  after  the 
ingestion  of  the  poison.  The  best  combined  efforts 
are  often  then  used  without  a  fortunate  result. 
Of  this  I  shall  give  briefly  two  examples.  About 
a  month  since,  a  gargon  limonadier  was  brought 
to  the  Hotel  Dieu,  who  had  swallowed  a  scruple 
1  of  acetate  of  morphia  fasting.  He  was  not  taken 


to  the  hospital  until  five  hours  after  having  taken 
the  poison,  and  he  had  not  vomited.  His  stomach 
was  empty,  and  he  was  in  a  most  profound  state 
of  coma.  The  pupils  were  contracted,  the  skin 
cold,  and  the  pulse  scarcely  perceptible ;  some 
glassesful  of  ioduretted  water  were  introduced 
into  the  stomach  with  difficulty,  and  a  strong 
decoction  of  coffee  was  thrown  up  in  the  form  of 
enema  ;  but  he  died  soon  after. 

A  man,  five-and-twenty  years  of  age,  affected 
with  chronic  diarrhoea,  took  at  seven  in  the  morn¬ 
ing  an  enema  which  he  had  prepared  with  fifty 
drops  of  Sydenham’s  laudanum.  He  was  walking 
about  at  noon,  having  then  only  experienced  some 
weight  in  the  head.  He  went  to  bed  at  one,  and 
then  he  was  plunged  into  the  most  profound  coma. 
The  pupils  were  contracted,  the  pulse  extremely 
’weak,  and  the  skin  cold.  Purgative  enemata 
and  concentrated  coffee  were  exhibited ;  but 
without  any  effect.  Bleeding  and  the  most  power¬ 
ful  revulsives  were  also  employed  in  vain ;  he 
expired  at  five. 

Besides  these  unfortunate  cases,  I  could  cite  seve¬ 
ral  instances  where  the  means  employed  against 
poisoning  by  opiates  were  crowned  with  success. 
The  following  are  those  which  I  have  always  em¬ 
ployed:— 1st,  emptying  the  stomach  by  emetics, 
or  the  oesophageal  tube ;  ‘2ndly,  exhibiting  iodu¬ 
retted  water,  which  is  now  generally  used  in  these 
cases  of  poisoning,  since  I  published  my  memoir 
on  the  iodurets  of  the  hydriodates  of  vegetable 
alkalies,  &c.  This  solution  is  prepared  as  follows : 
—four  grains  of  iodine,  eight  grains  of  the  ioduret 
of  potassium,  500  grammes  of  water  ;  3rdly,  ad¬ 
ministering  a  concentrated  decoction  of  good  coffee 
by  the  mouth  and  in  injections;  and,  4thly,  em¬ 
ploying  revulsives  on  the  surface. 

Successful  Employment  of  Electricity  in  Poison- 
big  by  Opium. — I  shall  give  in  detail  a  remarkable 
case,  which  would  afford  every  encouragement  to 
medical  men  called  to  treat  the  extreme  period  of 
poisoning  by  opium.  A  strong  man,  fifty-four 
years  old,  was  taken  to  the  Middlesex  Hospital, 
on  the  14th  of  September,  at  three  in  the  morning, 
insensible,  motionless,  the  pupil  the  size  of  a  pin’s 
head ;  the  pulse  intermittent,  and  scarcely  beating 
forty  strokes  in  a  minute.  The  respiration  was 
performed  in  a  convulsive  manner,  and  at  inter¬ 
vals  of  half  a  minute, ;  the  face  was  livid,  the  ex¬ 
tremities  cold  and  blueish — in  fact,  he  presented 
all  the  phenomena  of  a  corpse,  rather  than  of  a 
body  still  possessing  the  vital  principle.  Alter 
having  emptied  the  stomach  by  means  of  the 
stomach-pump,  and  after  having  thrown  green  tea 
with  ammonia  into  that  viscus,  and  after  having 
applied  sinapisms  to  the  extremities,  after  having 
employed  flagellation,  cold  lotions,  and  even  the 
cold  douche,  and  after  having  withdrawn  from 
six  to  eight  ounces  of  urine  from  the  bladder  by 
the  catheter,  recourse  was  had  to  the  electro¬ 
magnetic  apparatus  about  four  in  the  morning. 
At  the  end  of  a  few  minutes  the  pulse  became 
stronger  and  less  frequent,  and  the  respiration 
seemed  improved.  Electric  sparks  drawn  from 
the  head,  the  chest,  the  spine,  and  the  abdomen, 
had  no  other  effect  than  that  of  causing  violent 
convulsions  and  muscular  contortions  all  over  the 
body.  It  was  only  after  the  continual  use  of  the 
apparatus  for  an  hour  that  the  patient  showed 
signs  of  returning  sense,  by  an  exclamation  of 
pain  and  desiring  to  be  let  alone.  His  eyes  were 
haggard,  and  he  soon  fell  back  into  the  same 
state ;  a  fresh  application  then  caused  him  again 
to  cry  out,  and  to  make  renewed  contortions.  At 
seven  the  operation  was  given  up,  and  he  was  put 
to  bed ;  the  next  morning  he  left  the  hospital  on 
foot,  and  in  good  health. 

Poisoning  by  Opium :  Flagellation. — A  person 
poisoned  himself  by  swallowing  forty-five  grammes 
of  laudanum.  Emetics,  frictions,  &c.,  were  em¬ 
ployed  uselessly,  and  without  being  able  to  re¬ 
cover  the  patient  from  the  deep  stupor  in  which 
he  was  plunged,  and  death  appeared  to  be  immi¬ 
nent.  Under  these  circumstances,  Mr.  Barrett 
determined  to  have  recourse  to  flagellation.  He 
caused  the  soles  of  the  feet  and  the  palms  of  the 
hands  to  be  beaten  with  new  rods,  and,  after 
twelve  hours’  treatment,  the  patient  awoke.  Ap¬ 
propriate  treatment  was  then  employed,  and  the 
patient  perfectly  recovered. 
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THE  MEDICAL  TIMES. 


Proposal  for  the  Employment  of  the  Acetate  of 
Morphia  in  the  Treatment  of  Chronic  Pulmonary 
Catarrh  (Forget). — 1st,  Commencing  bronchitis, 
marked  by  hoarseness,  cough,  and  sub-sternal 
pain,  without  fever  or  oppression,  is  frequently  cut 
short  and  removed  by  the  exhibition  of  opium  in 
moderate  doses;  but  the  opportunity  for  applying 
this  plan  of  treatment  rarely  occurs  to  practition¬ 
ers.  2nd,  In  confirmed  acute  bronchitis,  with  fe¬ 
ver,  cough,  oppression,  and  mucous  expectoration, 
opium  most  frequently  fails,  and  can  only  be  em¬ 
ployed  as  palliative  of  severe  pain  and  obstinate 
cough.  3rd,  In  the  decline  of  bronchitis,  and  es¬ 
pecially  in  the  chronic  state,  where  there  is  not 
any  or  very  slight  fever,  and  cough  occurring  in 
fits,  and  the  respiration  rather  free,  opium  pro¬ 
duces  most  excellent  effects.  4th.  When  there 
exist  oppression,  abundant  and  viscid  expectora¬ 
tion,  without  cough  or  intense  pain,  opium  ceases 
to  be  indicated,  and  may  even  aggravate  the  symp¬ 
toms  by  diminishing  the  expectoration.  5tli, 
Opium  is  a  remedy  essentially  palliative  of  chronic 
bronchitis;  but  it  often  seems  to  cure  it  by  sup¬ 
pressing  the  cough,  pain,  and  secretion,  which  are, 
at  the  same  time,  the  cause  and  effect  of  the 
bronchitis..  6th,  When  opium  is  not  sufficient  to 
cure  the  disease,  it  materially  assists  the  action  of 
directly  curative  measures,  either  by  destroying 
certain  elements  of  the  disease,  or  by  completing 
the  work  of  the  antiplilogistics,  or  else  by  neu¬ 
tralising  the  stimulant  action  of  the  greater  num¬ 
ber  of  the  remedies  which  are  called  alterative, 
discutient,  &c.  7th,  Opium  is  but  little  suited 
for  sanguineous,  plethoric,  fat  people ;  it  is  spe¬ 
cially  adapted  for  persons  of  a  dry,  irritable,  and 
nervous  temperament.  It  produces  good  effects 
in  children ;  but  its  use  requires  much  care  and 
prudence,  and  it  is  the  same  for  old  people.  8th, 
fheie  are  idiosyncrasies  which  are  absolutely  op¬ 
posed  to  the  use  of  opium,  either  by  its  occasion¬ 
ing  dangerous  symptoms,  or  bv  its  not  producing 
any  favourable  effects.  9th,  Of  all  the  sedatives 
used  in  the  treatment  of  catarrh,  opium  is  incom¬ 
parably  the  most  certain  and  the  most  efficacious. 
10th,  Among  the  preparations  of  opium,  some  de¬ 
serve  to  be  preferred— such  are  the  salts  of  mor¬ 
phia;  but  there  are  conditions  which  must  be  at¬ 
tended  to  respecting  the  dose  and  mode  of  exhi¬ 
bition.  11th,  '1  he  syrup  of  the  acetate  of  morphia, 
in  the  dose  of  a  coffee-spoonful,  mixed  with  a 
little  water,  and  taken  at  bed-time,  appears  to  ns 
preferable  in  the  majority  of  cases.  12th,  Among 
all  the  remedies,  which  an  all-powerful  God  has 
bestowed  on  man,  there  is  not  any  more  universal 
and  more  efficacious  than  opium.  This  remedy  is 
so  necessary  to  medicine,  that  it  could  not  possibly 
do  without  it;  and  .a  medical  man  who  knows 
how  to  use  it,  may  effect  wonderful  things  with 
it  (Sydenham). 

The  most  evident  fact  contained  in  M.  Forget’s 
essay,  is  as  follows : — Opium,  exhibited  in  very 
small  doses,  is  the  most  certain  remedy  in  chronic 
bronchitis.  The  smallness  of  the  dose  is  of  the 
greatest  importance  (a  coffee-spoonful  of  the  sy- 
rup  of  the  acetate  of  morphia  contains  scarcely 
one-fifteenth  of  a  grain  of  the  salt)  ;  for  opium, 
in  laiger  doses,  when  continued  for  some  time, 
often  causes  anorexia,  which  is  a  serious  contra¬ 
indication  in  chronic  affections  of  the  respiratory 
apparatus.  J 


Mixture  against  Insomnia  (Graves).  —  ! 
grammes  of  tincture  of  calumbo,  fifty  gramim 
tincture  of  quassia,  fifty  grammes  of  tinctur 
gentian,  fifty  grammes  of  tincture  of  bark, 
grains  of  morphia.  Three  coffee-spoonsful  of 
mixture  are  given  daily. 

Mixture  against  Puerperal  Fever  (Most).  i 
grammes  ot  Haller’s  acid  elixir,  one  gramn 
Sydenham  s  laudanum,  mixed  together.  I 
fifteen  to  twenty  drops  to  be  taken  every  t 
hours,  in  a  glassful  of  barley-water.  Its  us 
generally  continued  for  twenty-four  hours 
Smith  strongly  recommends  this  remedy. 

Opium  m  Blcnorrhagic  Epididymitis  (Gay 
he  patient  takes,  at  the  commencement  of 
attack,  a  purgative  of  five  grains  of  calomel 
two  grammes  of  jalap :  then,  a  little  later,  fif 
drops  of  tincture  of  opium  are  exhibited  e 
four  hours.  Mr.  Gay  asserts  that  ail  pain  ce 
by  the  second  day.  I  am  of  opinion  that  it  is 


quisite  to  watch  the  employment  of  the  tincture 
of  opium  attentively,  lest  narcotism  should  super¬ 
vene. 

Pommade  of  Morphia  (Sandras). — Two  grains 
of  the  muriate  of  morphia,  six  grammes  of  bal¬ 
samic  ointment,  mixed  together.  This  is  used  in 
inunction  on  the  painful  part.  This  remedy  is 
used,  says  M.  Sandras,  in  almost  all  neuralgias ; 
it  appears  to  him  to  assist  very  powerfully,  or  alto¬ 
gether  to  replace,  the  use  of  morphia  by  the  en- 
dermic  method.  The  employment  of  this  oint¬ 
ment  has  been  very  successful  with  him,  by  apply¬ 
ing  it  either  on  the  painful  parts  of  the  face,  in 
neuralgia  of  the  fifth  pair  ;  or  along  the  course  of 
the  sciatic  nerve  in  sciatica  ;  or  over  the  precor¬ 
dial  region  in  neuralgia  of  the  heart ;  or  over  the 
course  of  the  intercostal  nerves,  when  they  are  the 
seat  of  the  disease  ;  or,  finally,  over  the  foot,  or  the 
inguinal  or  epigastric  regions,  when  those  arc  the 
parts  requiring  the  use  of  the  remedy.  Generally, 
inunctions  thus  practised,  have  been  sufficient  to 
moderate  the  fits  of  pain  immediately ;  sometimes 
they  have  succeeded  in  curing  it  at  once,  and 
without  relapse;  and  they  have  almost  always 
effected  a  cure  previously  advanced  by  other  re¬ 
medies.  Gastralgia  has  seemed  to  be  especially 
under  their  influence. 

On  the  Alcoholic  Extract  of  Lactucarium  (Au- 
bergier): — Communicated  Article. — When  I  pub¬ 
lished  a  proper  process  for  obtaining  lactucarium, 
on  a  larger  scale,  by  incisions,  I  had  not  decided 
on  the  most  proper  pharmaceutical  forms  for  its 
exhibition ;  I  am  now  about  to  make  known  the 
results  of  additional  experience. 

Lactucarium  has  been  exhibited  in  its  natural 
form  in  the  dose  of  several  grains,  suspended  in 
fluids  :  this  I  regard  as  the  worst  mode  of  admin¬ 
istering  it.  The  large  quantity  of  insoluble  matter 
which  it  contains  (wax,  resin,  &c.),and  the  nauseous 
odour  which  it  gives  forth,  render  the  potions  tur¬ 
bid  and  disgusting.  The  least  delicate  patient 
cannot  swallow  more  than  a  spoonful  of  such  a 
drink  ;  it  is  much  better  to  administer  it  in  the 
form  of  pill.  But  if  the  insoluble  matter  has  not, 
in  this  mode  of  exhibition,  the  inconvenience  of  so 
thoroughly  disgusting  the  patient,  it  presents  an¬ 
other  which  the  properties  of  the  active  principle 
and  the  composition  of  lactucarium  would  lead 
one  to  expect.  The  active  principle,  when  iso¬ 
lated,  is  very  slightly  soluble,  as  is  already  known  ; 
it  is  still  less  so  when  it  is  imprisoned  in  a  large 
quantity  of  wax  and  resin;  it  is  therefore  neces¬ 
sary  to  free  it  from  the  insoluble  matters  which 
are  inert,  if  they  are  not  positively  injurious.  This 
medicine  ought,  therefore,  to  be  exhibited  in  the 
form  of  extract.  The  first  experiments  performed 
by  M.  Serre,  one  of  the  members  of  the  commis¬ 
sion  directed  by  the  Institute  to  make  a  report  on 
my  essay,  and  on  the  medical  properties  of  lactu¬ 
carium,  have  confirmed  the  opinions  formed  from 
theory.  In  fact  the  alcoholic  extract  has  always 
afforded  better  results  than  the  lactucarium  itself: 
it  is  easy  to  justify  the  preference  given  to  the  al¬ 
coholic  extract  over  the  aqueous.  It  results  from 
the  insolubility  of  lactucine  in  cold  water,  and 
from  the  tenacity  with  which  it  is  retained  by  the 
wax  and  resin,  that  lactucarium  cannot  be  ex¬ 
hausted,  except  by  long  and  frequently-repeated 
decoctions ;  hence  there  is  an  enormous  quantity 
of  liquids  to  be  evaporated,  while  the  great  tendency 
to  decomposition  of  this  principle  does  not  allow  it 
to  resist  the  prolonged  action  of  heat ;  and  it  results, 
therefore,  that,  in  the  aqueous  extract,  although 
possessed  of  an  exceeding  bitterness  so  that  it  can¬ 
not  be  mistaken  for  thridace,  all  the  active  prin¬ 
ciple  of  the  lactucarium  is  not  to  be  found.  There 
is,  however,  a  considerable  quantity  of  pectine, 
ulmic  acid,  resulting  from  the  decomposition  of 
the  vegetable  chameleon  which  I  have  described, 
mannite,  asparamide,  and  all  the  salts,  nitrate  of 
potash,  the  ehlorurets,  phosphates,  &c. 

I  have  already  remarked  in  my  first  essay,  that 
water  was  not  an  appropriate  menstruum  for  the 
solution  of  the  active  principle  of  the  lettuce. 
The  difficulty  experienced  in  separating  it  from  the 
other  matters  which  accompany  it,  and  which  retain 
it  with  great  obstinacy,  even  by  reiterating  and 
prolonging  the  decoctions,  completely  explains 
the  absence  of  this  principle  in  thridace,  and  the 
innocuous  properties  of  that  preparation.  In  fact, 


when  the  juice  of  the  plant  is  extracted,  the 
active  principle  remains  almost  entirely  in  the 
magma,  and  the  small  portion  which  has  been 
extracted  is  decomposed  during  evaporation.  I 
can  prove  the  correctness  of  this  statement  by  the 
results  of  a  direct  experiment ;  I  prepared  thri¬ 
dace  with  the  juice  obtained  by  expressing  the 
bark  of  the  lettuce  stems  ;  the  magma,  after  being 
strongly  expressed  and  dried,  was  placed  in  con¬ 
tact  with  alcohol  at  36°;  the  alcoholic  solution, 
when  evaporated,  yielded  a  residue  possessing  very 
bitter  taste,  which  could  not  be  compared  with 
the  taste  of  the  thridace  which  had  been  pre¬ 
viously  obtained.  It  results,  therefore,  from  these 
observations,  that  if  it  be  desired  to  retain  an 
extract  of  lettuce  in  the  pharmacopoeias,  that 
extract  ought  to  be  an  alcoholic  extract,  prepared 
from  the  bark  of  the  stems.  This  would  be  a 
substitution  analogous  to  that  which  chemical 
observation  has  led  M.  Andral  to  demonstrate 
the  utility  of,  as  regards  the  preparation  of  the 
extract  of  poppies  destined  to  serve  as  the  base  of 
the  syrup  of  diacodium. 

But  it  is  useless  to  have  recourse  at  present  to 
extracts  of  the  lettuce,  since  thridace,  prepared  as 
it  ought  to  be,  from  the  bark  of  the  stems,  is 
twice  as  dear  as  lactucarium,  and  the  price  of  the 
alcoholic  extract  prepared  from  the  dry  bark 
must  be  still  higher.  1  have  obtained  more  of  the 
milky  juice  by  incision,  than  can  be  obtained  of 
the  ordinary  juice  by  expressing  the  bark ;  because 
the  same  stalk  can  be  incised  several  times,  and 
the  living  plant  continually  draws  from  the  bosom 
of  the  earth  and  from  the  atmosphere  the  ele¬ 
ments  which  enable  it  to  repair  the  next  day  the 
losses  of  the  previous  one. 

Let  us  say,  in  order  to  be  just,  that  the  process 
indicated  for  the  preparation  of  thridace  was 
founded  on  an  ingenious  theoretical  idea;  the  lac¬ 
tescent  juice,  in  fact,  resides  in  the  vessels  under 
the  epidermis.  The  author  of  the  process,  not 
finding  himself  in  the  most  convenient  condition 
to  extract  the  lactescent  juice  by  incisions  from  the 
living  plant,  had  made  the  best  use  possible 
of  the  separated  stems,  at  a  time  when  the 
nature  and  properties  of  its  active  principle  were 
unknown.  The  best  proof  that  can  be  given, 
besides,  of  the  absence  of  this  principle  in  thridace, 
is  that  it  has  not  been  found  in  it  by  chemists  who 
know  all  the  secrets  of  vegetable  analysis,  and 
who  could  not  have  failed  to  isolate  the  neutral 
active  principle  of  the  lettuce,  it  it  existed  in  the 
products  which  they  examined. 

What  I  now  say  with  regard  to  thridace,  Dr. 
Bidault  de  Yilliers  said,  in  1820,  with  respect  to 
the  extracts  of  lettuce  which  were  then  employed 
to  replace  lactucarium. 

Is  it  not  very  astonishing,  after  the  different 
observers  which  we  have  cited,  that  the  authors 
who  have  succeeded  them  in  seeking  for  a  succe- 
daneum  for  opium  in  the  lettuce,  have  been  desi¬ 
rous  to  find  it  in  the  extract  of  the  plant,  which 
must  necessarily  be  less  efficacious  than  the  lac¬ 
tescent  juice,  and  which  must  be  doubtlessly 
deprived  of  its  efficacy  by  the  coction  and  clari¬ 
fication  which  it  undergoes,  in  order  to  be  made 
into  an  extract  ?  It  is  probable  that  this  kind  of 
extract  only  acts  in  producing  sleep,  by  the  lactes¬ 
cent  juice  which  it  contains,  and  which  must  be  in 
small  quantity  as  compared  to  the  other  proper 
juices.  It  is  even  possible  that  when  it  is  clari¬ 
fied,  or  the  product  obtained  by  expression  is 
strained,  that  the  lactescent  part  which  had 
coagulated  is  lost ;  thus  the  moderns  have  been 
disappointed  when  they  expected  this  extract  to 
replace  opium,  and  experience  has  shewn  that  it 
does  not  possess  the  same  virtues  as  this  medi¬ 
cine,  for  which  it  is  neither  proper  nor  possible  to 
substitute  it.  The  same  thing  does  not  hold  good 
with  respect  to  the  lactucarium  prepared  as  I 
have  directed ;  the  authority  of  the  ancients  and 
the  experience  of  moderns  agree  as  to  its  sedative 
and  somniferous  properties. 

In  the  same  memoir  M.  Bidault  de  Yilliers 
described  a  process  by  means  of  which  he  obtained, 
with  great  difficulty,  some  grammes  of  lactu¬ 
carium.  This  process  has  been  recently  published 
as  a  new  one. 

I  now  return  to  the  preparations  of  the  lactu¬ 
carium  which  should  be  made  to  render  it  proper 
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for  medical  use.  The  observations  which  I  have 
made  show  that  alcohol  should  be  used  to  separate 
the  active  principles  of  lactucarium  from  the 
inert  matters  which  accompany  them ;  in  this 
respect  the  degree  of  the  alcohol  is  by  no  means 
an  indifferent  matter  ;  if  a  strong  alcohol  be  used, 
it  dissolves  the  resinous  matter,  which  may  be 
avoided  by  employing  a  weaker  spirit ;  besides, 
weak  alcohol  dissolves  all  the  bitter  matter.  The 
lactucarium  is  exhausted  by  two  successive  diges¬ 
tions  with  alcohol  at  21° ;  the  liquids  are  then  sub¬ 
mitted  to  destination,  and  the  evaporation  is  com¬ 
pleted  in  a  water-bath,  stirring  continually.  This 
extract  is  of  a  brown  colour,  very  bitter,  and  not 
diliquescent ;  the  whole  of  the  active  principle  is 
found  in  it,  combined  with  very  small  portions  of 
foreign  matters.  This  preparation,  it  appears  to 
me,  ought  to  be  employed  whenever  lactucarium 
is  to  be  exhibited  in  the  form  of  pill,  combined 
with  other  substances,  It  ought  to  be  the  same 
with  the  alcoholic  extract  of  lactucarium  as  with 
the  watery  extract  of  opium,  which  is  substituted 
in  all  the  formulas  for  opium  itself.  It  is,  there¬ 
fore,  with  the  alcoholic  extract  that  the  syrup  of 
lactucarium  should  be  prepared.  I  propose,  for 
this  preparation,  the  following  formula: — One 
gramme  of  the  alcoholic  extract  of  lactucarium, 
500  grammes  of  simple  syrup.  The  alcoholic 
extract  should  be  dissolved  in  a  sufficient  quantity 
of  boiling  water,  and  the  solution,  after  it  has 
been  strained,  should  be  added,  while  hot,  to  the 
boiling  syrup,  which  should  then  be  rapidly  re¬ 
boiled.  The  syrup,  which  is  transparent  as  long 
as  it  is  hot,  becomes  turbid  on  cooling,  so  that  the 
active  principle  seems  rather  to  be  suspended  than 
dissolved ;  nevertheless,  it  is  not  precipitated. 
It  is,  then,  with  this  syrup,  as  with  the  syrup  of 
cinchona,  which  presents,  and  ought  to  present, 
that  slightly  turbid  appearance  which,  with  other 
syrups,  would  indicate  a  defective  mode  of  prepa¬ 
ration,  if  it  be  true  that  medicines  act  better  when 
they  are  given  in  solution.  This  principle  ought 
to  be  more  rigorously  applied  to  those  substances, 
such  as  the  lactucarium,  which  resist  the  action 
of  solvents.  Notwithstanding  the  want  of  trans¬ 
parency  of  the  syrup  and  its  bitter  taste,  the 
reason  I  have  already  given  leads  me  to  think  that 
this  preparation  ought  to  be  the  most  generally 
employed,  especially  when  it  is  desired  to  add  the 
lactucarium  to  draughts  or  looches ;  the  extract 
employed  in  its  natural  state  in  a  draught  or 
looch  is  almost  entirely  undissolved,  so  that  Dr. 
Fran?ois  remarked  that,  administered  in  this 
manner,  the  effect  of  the  medicine  was  almost 
null ;  besides,  the  bitterness  of  this  syrup  is  free, 
and  has  nothing  disagreeable.  If  this  taste  were 
regarded  as  an  obstacle  to  the  exhibition  of  the 
lactucarium  in  this  form,  it  would  be  easy  to 
render  it  less  evident  by  increasing  the  quantity 
of  the  syrup  to  a  kilogramme,  instead  of  500 
grammes,  as  mentioned  in  my  formula.  Patients 
readily  accustom  themselves  to  the  action  of  lac¬ 
tucarium  ;  it  is,  therefore,  of  service  in  the  treat¬ 
ment  of  protracted  diseases  to  discontinue  its  use 
from  time  to  time.  However  this  may  be,  the 
following  case  shows  that  the  action  of  the  lactu¬ 
carium  may  be  kept  up  for  a  long  time  by  gra¬ 
dually  increasing  doses. 

Notice  of  a  remarkable  Case  of  the  Use  of  Lactu¬ 
carium ,  by  Dr.  Homolle. — In  the  month  of  Decem¬ 
ber,  1842,  an  opportunity  offered  itself  to  experi¬ 
ment  on  the  therapeutic  action  of  lactucarium,  as 
compared  with  that  of  opiate  preparations.  M. 
U.  Bohn,  of  Frankfort,  twenty-two  years  of  age, 
a  boot  and  shoe  maker,  resident  in  Paris  to  im¬ 
prove  his  knowledge  of  his  business,  fell  ill  on  the 
14th  of  October,  after  having  been  five  or  six 
months  in  Paris.  He  was  affected  with  typhoid 
fever  of  moderate  severity  for  the  first  eighteen 
days,  and  which  made  regular  progress.  During 
the  night  of  the  29th  of  October,  epistaxis  super¬ 
vened,  and  the  people  of  the  house  where  he  was, 
being  alarmed  at  the  large  quantity  of  blood  which 
he  lost,  sentfor  a  practitioner  in  the  neighbourhood, 
by  whose  care  the  hemorrhage  was  arrested;  but 
when  I  saw  the  patient  he  was  extremely  pale  and 
feeble,  and  the  night  vessel  contained  more  than  a 
quart  of  blood.  An  enormous  coagulum  occu¬ 
pied  the  middle  of  the  vessel.  Ataxic  symptoms 
set  in  two  days  afterwards,  and  with  such  violence 


that  death  seemed  to  be  rapidly  approaching  ;  but 
they  were  removed  by  musk.  The  destructive 
agent  had,  however,  left  indelible  evidence  of  its 
influence ;  deep  and  numerous  eschars  formed 
successively  on  every  point  where  pressure  coulc. 
arrest  the  peripheral  circulation,  even  for  a  mo¬ 
ment.  Hence  followed  cruel  insomnia,  or  painful 
sleep,  disturbed  by  frightful  dreams  ;  superexci- 
tation  of  the  nervous  system  carried  to  the  most 
painful  degree,  and  extreme  general  pain,  so  that 
motion  was  altogether  impossible.  The  syrup  of 
poppies,  the  syrup  of  morphia,  and  sedative 
draughts,  had  completely  failed,  or  else  caused  a 
sleep  which  was  more  dreadful  to  the  patient  than 
his  wakefulness.  Under  these  circumstances  the 
lactucarium  exhibited  in  doses  increasing  from 
two  to  four  and  six  grains  (the  quantities 
contained  in  twenty,  forty,  and  sixty  grammes  of 
the  syrup),  induced  from  the  first  dose  appre¬ 
ciable  improvement,  a  calm  restorative  sleep, 
not  disturbed  by  painful  dreams,  of  which  the 
patient  had  previously  never  ceased  to  complain. 
For  twenty  or  twenty-one  days,  during  which  this 
medicine  was  employed,  the  results  were  the  same, 
and  I  could  not  discover' any  narcotic  influence, 
any  appreciable  injurious  action  on  the  cerebral, 
circulatory,  or  digestive  organs,  and  the  secretions 
were  not  modified.  Finally,  the  sole  effect  pro¬ 
duced,  and  which  was  constantly  observed,  was 
the  relief  of  the  pain,  occurring  at  the  time  of  the 
absorption  of  the  medicine.  The  progress  of  the 
disease  was  not  otherwise  modified,  and  the 
unfortunate  young  man  ultimately  died,  exhausted 
by  the  enormous  suppuration  from  the  wounds 
which  followed  the  eschars. 

Hachish. — My  preceding  Annuaires  contained 
some  observations  on  this  curious  substance, 
which,  sooner  or  later,  might  take  its  place  in 
European  therapeutics.  I  shall  now  furnish  some 
information  respecting  it,  supplied  by  M. 
Liautaud  to  the  Academy  of  Sciences. 

Hachish.  —  Indian  Hemp  (Liautaud).  —  The 
condition  which  appears  to  be  the  most  favourable 
to  the  development  of  the  active  principle  of  the 
hemp  is,  the  presence  of  nitrous  salts  in  the  land 
where  its  culture  is  practised  with  the  greatest 
success.  The  intoxicating  properties  of  the  hemp 
have  been  known  to  the  natives  of  India  from  time 
immemorial.  Various  therapeutic  trials  have  been 
made  in  the  hospital  at  Calcutta,  with  its  resin,  by 
Drs.  O’Birest,  Raleigh,  O’Shaughnessy,  Esdale, 
&c.  These  experiments  shew,  in  an  evident 
manner,  says  M.  Liautaud,  the  good  effects  that 
may  be  obtained  from  the  use  of  this  substance 
in  articular  rheumatism,  tetanus,  hydrophobia, 
Asiatic  cholera,  delirium  tremens,  and  infantile 
convulsions. 

An  account  which  has  been  recently  given  of  a 
fete  in  India,  confirms  the  fact  of  the  general  cus¬ 
tom  in  that  country  to  employ  hemp  in  preparing 
an  intoxicating  drink.  The  grand  f5te  ol  Dourga- 
Pondja  is  terminated  by  the  ceremony  of  Bisorjun, 
or  the  immersion  of  the  idol  in  the  river.  The 
people  afterwards  withdraw  to  intoxicate  them¬ 
selves  with  a  drink  made  from  the  leaves  of  hemp, 
and  the  whole  terminates  with  scenes  of  shameful 
drunkenness. 

During  a  residence  of  nearly  two  years  in  Indo- 
China,  M.  Liautaud  has  often  observed  the  phy¬ 
siological  effects  which  characterise  the  intoxica¬ 
tion  of  hemp.  These  phenomena  have  appeared 
to  him  to  present  peculiarities  of  considerable  in¬ 
terest.  The  different  preparations  which  have 
hemp  as  their  basis,  are  not  all  possessed  of  the 
same  energy;  and  the  intoxication  they  induce  is 
manifested  in  a  great  difference  of  degrees.  It  is 
generally  more  intense  in  proportion  to  the  large¬ 
ness  of  the  dose  of  the  resinous  active  principle 
of  the  hemp  in  the  intoxicating  fluid.  The  intoxi¬ 
cation  produced  by  the  gunjah,  taken  in  the  form 
of  drink,  is  characterised  by  a  very  peculiar  state 
of  extasy,  without  convulsive  phenomena.  These 
drinks  excite  the  nervous  system  much  more  ener¬ 
getically  than  the  same  substance  when  smoked  in 
the  form  of  a  powder.  This  excitement  has,  how¬ 
ever,  always  appeared  to  him  to  be  much  less  in¬ 
tense  than  that  caused  by  opium  ;  and  the  result¬ 
ing  physiological  phenomena  have  appeared  to 
differ  sensibly  from  those  which  accompany  the 
drunkenness  of  the  Chinese  smokers.  The  conse¬ 


quences  of  the  intoxication  caused  by  hemp  are 
far  from  being  as  injurious  as  those  produced  by 
the  opiate  intoxication.  The  moral  degradation 
is  the  same  in  both  cases,  and  the  frightful  conse¬ 
quences  which  result  present  the  most  complete 
resemblance.  The  phenomena  of  reaction,  which 
follow  intoxication  caused  by  hemp,  are  far  from, 
presenting  the  same  characters  of  severity.  When 
he  awakes,  the  consumer  of  gunjah  resumes  the 
course  of  his  ordinary  occupations  with  the  apathy 
and  insouciance  which  characterise  the  Indian. 
He  is,  perhaps,  rather  giddy,  and  his  gait  is  uncer¬ 
tain,  but  all  his  moral  energies  are  perfect. 

The  following  are  some  of  the  experiments 
which  M.  Liautaud  performed  upon  animals  with 
this  substance  : — 1st  experiment.  Ten  grains  of 
the  churrus  of  Nepaul,  dissolved  in  alcohol,  were 
given  to  a  dog  of  the  middle  size.  After  the  lapse 
of  half  an  hour,  he  became  somewhat  inclined  to 
sleep ;  when  roused  from  that  state,  he  staggered 
on  his  feet ;  his  uncertain  gait  appeared  to  be  alto¬ 
gether  analogous  to  that  of  a  drunken  man  who 
cannot  keep  himself  upright.  Some  food  was 
given  to  him,  which  he  ate  with  avidity,  and  then 
relapsed  into  the  state  of  torpor  and  stupidity. 
These  symptoms  lasted  for  about  two  hours;  and 
after  six  hours  had  passed  away  he  was  restored 
to  a  perfectly  normal  condition.  2nd  experiment. 
A  drachm  of  majoun  was  given  to  a  small  dog ;  he 
appeared  to  eat  it  with  pleasure,  and  at  the  end  of 
twenty  minutes  he  presented  all  the  signs  of  well- 
marked  intoxication.  All  these  symptoms  had 
disappeared  after  the  lapse  of  four  hours,  and  he 
returned  to  his  ordinary  condition.  3rd,  4th,  and 
5th  experiments.  The  alcoholic  extract  of  gunjah 
was  given  to  three  goats,  in  the  dose  of  ten  grammes 
each.  It  had  not  any  effect  on  one  of  them ,  the 
second  shewed  some  difficulty  in  walking ;  and  the 
third  a  slight  depression,  but  that  was  all.  In  no 
one  of  the  other  experiments  which  were  per 
formed  was  there  shewn  the  slightest  indication  of 
pain,  nor  the  slightest  approach  to  convulsions. 

En  resume,  the  intoxicating  action  of  hemp  is 
invariably  demonstrated  by  unequivocal  signs  in 
carnivorous  animals  and  in  fishes.  Herbivorous 
animals  have  never  seemed  to  be  affected  by  it, 
however  large  the  dose. 

Effects  of  Hachish  (Brierre  de  Boismont). — • 
Exhibited  to  two  lypomaniacs  in  the  dose  of  forty- 
five  grammes,  *  it  seemed  to  produce  in  one  of  them 
a  slight  excitement  which  caused  him  to  move  about 
a  little,  and  appeared  to  render  him  rather  less  de¬ 
pressed  ;  but  it  was  without  any  appreciable  effect 
on  the  other.  Persons  in  good  health,  however, 
who  have  taken  it,  assert  that  it  affords  them  ex¬ 
ceeding  gratification,  and  very  agreeable  sensa¬ 
tions,  without  the  malaise  and  sensation  of  depres¬ 
sion  and  weight  which  generally  accompany  (fol¬ 
low?)  excesses  in  spirituous  liquors. 

Belladonna:  Prophylactic  Employment  in 
Epidemic  Scarlatina. — In  my  preceding  Annuaire 
I  have  made  known  the  results  obtained  by  M. 
F.  A.  Stievenart,  of  Valenciennes,  with  respect  to 
the  employment  of  belladonna  as  a  prophylactic 
measure  against  epidemic  scarlatina.  That  gen¬ 
tleman  having  since  sent  me  a  copy  of  his  work,  I 
think  an  extensive  abstract  of  his  interesting  re¬ 
searches  will  be  of  service. 

These  are  the  physiological  effects  observed 
among  400  individuals  to  whom  M.  Stievenart 
exhibited  the  belladonna;  212  were  affected  with 
rather  severe  headache,  with  well  marked  dilata¬ 
tion  of  the  pupils  and  giddiness.  This  pain  con¬ 
tinued  generally  for  half  an  hour  only,  and  was 
principally  seated  in  the  region  of  the  frontal 
sinus.  That  was  also  the  situation  in  which  we 
ourselves  were  repeatedly  affected,  after  taking 
twelve  drops  of  the  alcoholic  tincture  in  a  single 
dose.  This  cephalalgia,  in  eighteen  or  twenty 
instances,  was  accompanied  by  delirium  or  hallu¬ 
cination,  never  lasting  more  than  a  few  hours.  I 
have  several  times  seen  children  who  were  rather 
annoyed  by  a  troublesome  agitation  than  by 
delirium,  properly  so  called ;  others  were  very 

*  This  is  evidently  a  misprint  for  grains,  as 
forty-five  grammes  is  about  equal  to  an  ounce  and 
a  half  of  our  weights.  Forty-five  grains  even  is  a 
very  large  dose,  if  the  extract  had,  been  properly 
prepared. 
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anxious  to  go  to  bed,  but  when  there  could  not 
sleep.  In  twenty-five  instances  we  remarked  in 
the  same  individuals,  whenever  they  took  bella¬ 
donna,  an  attack  of  sore  throat  —  a  factitious 
angina  which  was  not  of  long  continuance. 
Diarrhoea,  and  more  or  less  intense  attacks  of 
colic,  supervened  during  the  course  of  the  expe¬ 
riments.  125  individuals  were  thus  affected ; 
some  had  a  few  very  liquid  stools,  while  others  even 
passed  blood  ;  but  these  latter  cases  were  in  truth 
very  rare,  and  even  only  observed  five  or  six 
times.  These  morbid  phenomena  never  produced 
any  very  serious  symptoms,  and  never  pre¬ 
vented  the  continued  exhibition  of  the  remedy. 
Children  have  not  interrupted  their  games,  and 
the  purging  ceased  at  the  end  of  a  few  days.  With 
regard  to  the  redness  observable  on  the  skin,  we 
have  only  seen  it  in  a  very  positive  manner  in  five 
or  six  instances.  We  cannot,  however,  assert 
that  it  did  not  occur  more  frequently,  more  espe¬ 
cially  as  it  is  the  most  fugacious  of  the  morbid 
phenomena  produced  by  belladonna,  and  conse¬ 
quently  might  very  easiiy  escape  the  notice  of  the 
most  attentive  observer.  145  did  not  experience 
any  effects  from  the  exhibition  of  the  remedy ; 
constituting  a  very  considerable  proportion  of  the 
cases  in  which  it  was  administered. 

Doses  and  Preparations. — The  German  physi¬ 
cians  have  employed  belladonna  according  to  dif¬ 
ferent  formulas.  The  two  principal  are  the  fol¬ 
lowing  : — Two  grains  of  the  powdered  root  of 
belladonna,  and  from  four  to  eight  grammes  of 
porphyrised  sugar,  divided  into  sixty  doses;  three 
grains  of  recently  prepared  extract  of  belladonna 
dissolved  in  thirty  grammes  of  cinnamon  water. 
I  give,  says  Berndt,  two  or  three  drops  of  this 
solution  evening  and  morning  to  children  of  a 
year  old  and  under;  three  to  four  drops  to  chil¬ 
dren  of  two  years  old,  and  so  on,  the  dose  in¬ 
creasing  by  drops  according  to  every  additional 
year  the  child  has,  but  I  never  exceed  twelve  drops, 
even  when  the  person  is  more  than  twelve  years 
old.  The  powder  would  certainly  be  one  of  the 
most  convenient  forms,  if  the  plant  were  always 
fresh,  and  if  children  were  docile  enough  to  take 
it.  This,  however,  has  not  been  the  plan  we  have 
chosen  to  follow  ;  we  have  used  the  alcoholic 
tincture  in  preference,  for  we  are  persuaded  that 
more  reliance  can  be  placed  on  it  than  on  any 
other  preparation  of  belladonna.  Thus,  from  the 
age  of  one  year  to  three,  we  have  exhibited  two 
drops,  to  be  taken  in  a  potion  during  the  day; 
from  three  to  six  years,  three  drops;  and  after  that 
age  we  have  increased  the  dose  by  one  drop  for 
every  additional  year. 

There  are,  therefore,  three  pharmaceutical  pre¬ 
parations  of  belladonna  which  may  be  employed 

1st,  the  alcoholic  tincture,  which  we  place  in 
the  first  rank ;  2nd,  the  powder  which,  as  we  have 
before  said,  would  be  one  of  the  most  convenient 
forms,  if  it  were  fresh;  but  it  rarely  is  so,  and  most 
frequently,  when  prescribed,  it  is  very  far  from 
fulfilling  the  anticipations  which  were  expected ; 
3rd,  the  extracts. 

The  following  is  a  resum6  of  M.  Stievenart’s 
work:  Belladonna  has  been  principally  employed 
as  a  prophylactic  in  epidemic  scarlatina  in  Ger¬ 
many  and  Switzerland,  and  there  they  have  al¬ 
most  always  succeeded  with  the  assistance  of  this 
heroic  remedy  in  opposing  an  insurmountable 
barrier  to  the  disease. 

Belladonna  is  an  active  remedy  which,  adminis¬ 
tered  x\  ith  proper  precautions,  does  not  cause  any 
consecutive  accident.  With  regard  to  those  who 
have  not  obtained  fortunate  results,  the  question 
arises  whether  they  have  always  well  watched  its 
administration  and  pharmaceutical  preparations. 
1  he  doubt  which  we  have  raised  in  this  respect 
will  probably  explain  the  causes  of  their  want  of 
success,  lhe  400  children  to  whom  we  have 
ourselves  exhibited  the  belladonna  have  been, 
as  we  have  shown,  preserved,  without  exception, 
although  the  disease  affected  other  persons  be- 
longing  to  the  same  locality,  and  placed  in  similar 
situations,  but  who  had  not  been  subjected  to  the 
preservative  plan  of  treatment. 

Vinous  Umbellifer.^:;  Cicuta-.  (Enanthe.— The 
virous  umbelliferee  comprise,  as  is  well  known,  the 
different  species  of  the  genera  conium,  cicuta 
cenanthe ,  cethu&d)  phcllandrium^  $sc.  The  toxic 


effects  which  are  developed,  either  by  the  different 
parts  of  these  plants,  or  by  the  active  principles 
which  are  extracted  from  them,  present  consider¬ 
able  analogy.  I  shall  mention  in  detail,  on  account 
of  this  similitude,  a  case  of  poisoning  by  the  roots 
of  (Enanthe.  These  roots,  perhaps,  may  occupy  an 
useful  rank  by  the  side  of  cicuta,  the  preparations 
of  which  have  regained  their  credit ;  and  also  by 
the  side  of  phellandrium,  the  powder  of  which  is 
employed  successfully  by  many  practitioners  to 
soothe  or  dissipate  the  accidents  of  phthisis. 

Mixture  of  Conicine  (Fronmueller). — Three 
drops  of  conicine,  one  gramme  of  alcohol,  twenty 
grammes  of  destilled  water,  mixed  together. 
Fifteen  drops  to  be  taken  three  times  a  day,  in 
sugared  water,  to  combat  strumous  ophthalmia. 

Anti  strumous  Potion  of  Hem. — Five  grammes  of 
acetate  of  potash,  four  grains  of  extract  of  cicuta, 
100  grammes  of  water,  thirty  grammes  of  syrup  of 
poppies.  A  coffee-spoonful  to  be  taken  three 
times  a  day,  to  combat  mesenteric  atrophy. 

Poisoning  by  the  Roots  of  the  (Enanthe  Crocata 
(Bossy).— -I  shall  now  mention  a  very  remarkable 
case  of  poisoning  by  the  roots  of  the  cenanthe 
crocata,  which  was  originally  published  in  the 
Gazette  Medicale  “  London  Medical  Gazette”  (?) 
Twenty-one  convicts  were  employed  at  the  works 
on  the  borders  of  the  canal  at  the  arsenal  at 
Woolwich ;  eight  or  ten  of  them,  at  eleven  o’clock, 
went  to  a  neighbouring  marsh,  where  there  was  a 
great  quantity  of  cenanthe  crocata,  in  order  to 
cleanse  their  tools.  One  of  them,  mistaking  it  for 
celery,  pulled  a  root,  which  he  washed,  tasted, 
and  gave  to  his  companions,  who  immediately 
pulled  a  very  large  quantity,  which  they  ate,  and 
gave  away  to  the  other  workmen.  At  twenty 
minutes  past  eleven,  when  they  were  about  to  put 
themselves  in  rank  to  go  to  dinner,  and?-  while 
several  wore  still  eating  the  roots  with  which  their 
pockets  were  full,  one  of  them  was  suddenly 
seized  with  convulsions,  which  lasted  only  a  short 
time,  but  left  him  extremely  pale,  with  a  haggard 
aspect,  and  soon  returned.  Whilst  attention  was 
being  paid  to  him,  a  second  fell  into  the  same  state, 
then  a  third,  and  then  a  fourth.  Dr.  Bossy,  on  his 
arrival,  about  a  quarterpast  twelve,  found  nine  men, 
all  young  and  strong,  struggling  in  violent  convul¬ 
sions  and  insensible.  Three,  who  were  in  a  most  de¬ 
plorable  state,  were  under  a  cart-house,  three  had 
just  fallen  in  the  court,  and  three  others  were 
struggling  in  convulsions  on  the  bridge.  Of  the 
three  first,  Williamson  was  evidently  dying;  the 
face  congested  and  livid,  a  frothy  foam  issuing 
from  the  mouth  and  nostrils,  the  respiration  ster¬ 
torous  and  convulsive,  and  the  prostration  and  com¬ 
plete  lividity  did  not  allow  of  hope.  All  that 
could  be  done  for  him  was  to  raise  the  head  and 
shoulders ;  after  the  lapse  of  five  minutes  he  was 
dead.  Knight,  the  second,  had  had  repeated  and 
violent  convulsions,  was  almost  in  the  same  apo- 
pletic  state,  insensible,  speechless ;  the  pupils 
dilated,  the  face  tumefied  and  livid,  breathing  with 
difficulty,  and  the  limbs  distorted  with  frequent 
convulsions.  Not  being  able  to  make  him  swal¬ 
low,  the  lower  jaw  was  forcibly  separated,  in 
spite  of  the  resistance  of  the  neighbouring  muscles, 
and  a  double  current  of  warm  water  was  esta¬ 
blished  in  the  stomach,  by  means  of  the  stomach 
pump,  by  which  several  leaves  were  withdrawn; 
but  the  instrument  was  used  with  difficulty  from 
the  violence  of  the  spasm.  He  died  at  the  end  of 
a  quarter  of  an  hour.  The  third,  Wilson,  had 
assisted  to  carry  the  two  first,  and  when  he 
arrived  near  the  court,  he  turned  pale,  and  was 
seized  with  such  violent  convulsions,  that  several 
strong  men  could  scarcely  hold  him.  After  the 
fit  he  became  quiet,-  recovered  his  senses  a  little, 
and  could  swallow  an  emetic  solution  of  the  sulphate 
of  copper.  Vomiting  did  not  occur;  the  convulsions 
recommenced ;  the  liquids  only  which  were  con¬ 
tained  in  the  stomach  could  be  withdrawn  by  the 
stomach  pump ;  but  some  remains  of  roots  and 
leaves  were  extracted  on  a  second  application. 
But  the  convulsive  fits  returned  and  succeeded 
each  other  with  rapidity.  Death  took  place  at 
at  half  past  twelve,  during  a  fit. 

Emetics  of  salt  and  mustard  exhibited  to  those 
who  had  fallen  in  the  court,  produced  abundant 
vomiting,  principally  of  large  quantities  of  imper¬ 
fectly  chewed  roots,  the  expulsion  of  which  was 


followed  by  evident  relief.  The  convulsions 
ceased,  and  sensation  and  reason  returned;  but 
there  reipained  giddiness,  paleness  of  the  face, 
dilatation  of  the  pupils,  coldness  of  the  extremities, 
shiverings,  extreme  weakness,  and  a  very  small 
and  slow  pulse.  Renewed  vomitings  caused  the 
expulsion  of  numerous  remains  of  roots.  Hot 
frictions  were  practised  externally,  and  ammonia 
and  rum  exhibited  internally  in  gruel,  until  reac¬ 
tion  was  completely  established. 

The  salts  of  copper  and  zinc,  in  emetic  doses, 
were  administered  to  the  three  patients,  who  were 
on  the  bridge,  and  several  bleedings  were  prac¬ 
tised  from  the  arm  and  jugular.  Few  remains  of 
the  roots  they  had  eaten  were  obtained  by  means 
of  the  stomach-pump.  At  the  same  time,  the 
spasms  were  somewhat  quieted  by  the  use  of  cold 
affusion  on  the  head.  In  three,  the  fits  gradually 
became  less  severe,  and  were  replaced  by  a  kind 
of  maniacal  delirium,  with  agitation  of  the  limbs, 
and,  at  the  end  of  a  few  days,  the  patients  were 
conveyed  to  the  hospital.  With  another,  all  the 
means  that  were  employed  failed,  and  death  oc¬ 
curred  at  a  quarter  to  one.  As  a  last  resource,  it 
was  thought  proper  to  open  the  trachea  and  keep 
up  artificial  respiration,  but  life  was  entirely  ex¬ 
tinguished. 

The  greater  part  of  those  who  had  eaten  these 
fatal  roots,  seeing  the  serious  consequences  that 
had  happened  to  their  companions,  drank  salt¬ 
water  successfully  to  promote  vomiting,  and  did 
not  evince  any  of  the  symptoms  of  poisoning. 
Others  experienced  only  some  degree  of  giddiness, 
and  threatening  syncope ;  and  at  six  in  the  evening 
seven  required  to  be  bled,  and  were  sent  to  the 
hospital.  Purgatives  and  stimulants  were  exhi¬ 
bited  there,  but  two  died  in  spite  of  every  care, 
one  on  the  ninth,  and  one  on  the  eleventh  day  of 
the  disease.  The  others  were  dismissed  cured, 
some  at  the  end  of  a  fortnight,  and  others  at  the 
end  of  a  month.  Two  were  dismissed  on  the  fifth 
day,  as  being  cured ;  but  having  been  again  seized 
with  syncope,  they  returned  to  the  hospital,  were 
again  subjected  to  the  action  of  purgatives,  which 
caused  them  to  pass,  by  stool,  some  remains '  of 
the  poisonous  roots,  after  the  sixth  and  seventh 
days. 

Thus,  out  of  six  deaths  caused  by  this  fatal 
plant,  four  took  place  within  an  hour  after  its  in¬ 
gestion,  and  two  several  days  afterwards,  all  as 
the  effect  of  primary  symptoms,  namely,  the  dis¬ 
position  to  syncope  and  prostration.  The  interest 
attached  to  these  cases  is  increased  by  the  fact 
that  these  symptoms  could  not  be  efficaciously 
combatted  by  stimulant  measures,  which  induced 
reaction  with  difficulty,  and  caused  a  special  kind 
of  irritation.  It  is  nevertheless  probable,  that  the 
continuation  of  the  same  symptoms,  during  the 
entire  duration  of  the  disease,  depended  less  on 
the  energy  of  the  first  impressions  received  by  the 
economy,  than  on  the  continuation  of  the  influence 
of  the  poisonous  substance  as  it  advanced  in  the 
digestive  canal. 

The  autopsy  of  these  persons,  dying  at.  such 
different  epoquos,  was  not  less  interesting.  In 
those  who  died  in  a  few  minutes  after  the  inges¬ 
tion  of  the  deleterious  substance,  the  blood  was 
every  where  fluid,  extravasated  in  a  great  many 
points,  and  especially  in  the  lungs,  where  there 
were  large  apoplectic  patches,  also  much  accumu¬ 
lated  in  the  venous  system,  occasioning  an  ex¬ 
tremely  marked  injection  of  all  the  tissues  of  the 
brain  and  its  membranes.  In  some  there  was 
a  great  quantity  of  serosity  infiltrated  in  the  mem¬ 
branes  of  the  brain,  which  were  very  much  in¬ 
jected.  In  one  only  the  two  hemispheres  of  the 
brain  were  covered  by  a  layer  of  blood,  effused 
below  the  dura  mater.  The  stomach  and  intes¬ 
tines,  which  were  also  injected  and  distended  with 
gas,  contained  numerous  remains  of  the  ingested 
root.  They  were  lined  by  a  layer  of  mucus, 
which  covered  the  very  numerous  and  projecting 
follicles.  By  placing  these  tissues  between  the 
sun  and  the  eyo,  it  was  ascertained  that  their  state 
of  deep  injection  depended  only  on  the  fulness  of 
the  veins,  in  the  course  of  which  could  be  distin¬ 
guished  very  small  but  very  numerous  extravasa¬ 
tions  of  blood.  The  trachea  and  bronchi  were 
contracted,  and  as  much  injected  with  black 
blood,  which  concealed  a  thin  layer  of  reddish 
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mucosities,  which  were  found  filling  up  the  most 
minute  bronchial  ramifications. 

In  the  two  who  died  after  the  lapse  of  several 
days  were  found  recent  adhesions,  with  effusion 
into  the  pleura  and  the  peritoneum,  a  more  con¬ 
siderable  development  of  thepapillm  of  the  tongue, 
and  of  the  follicles  of  the  stomach,  oesophagus,  and 
intestines ;  and  the  lungs  offered  points  of  hepa- 
tisation,  and  numerous  points  of  extravasation, 
which  dated  probably  from  the  occurrence  of 
convulsions. 

Ergot  of  Rye. — The  following  is  a  very  de¬ 
tailed  analysis  of  the  ergot  of  rye,  which  we  owe 
to  M.  Legrip,  a  pharmacien  at  Chambon  : — M. 
Legrip  states  that  the  fixed  oil  obtained  from  the 
ergot  of  rye  is  without  action  on  the  animal 
economy.  Analysis  :  a  thick,  fatty  oil,  very  fluid 
at  — 8°  Fahr.,  and  of  a  fine  yellow  colour,  34*50 ; 
amidine,  2'75 ;  albumen,  TOO;  inuline,  2*25 ; 
gum,  4*50;  uncrystallisable  sugar,  1*25;  a  very 
brown  resin,  2' 75 ;  fungine,  3*50 ;  vegeto-animal 
matter,  13*50 ;  osmazone,  0*75  ;  fatty  acid,  0*50  ; 
woody  fibre,  24*50;  colouring  principle,  0*50; 

unisolated  odorous  principle,  - - ;  fungate  of 

potash,  2*25;  chloruret  of  sodium,  0*50;  sulphate 
of  lime  and  magnesia,  0*50;  phosphate  of  lime 
(sub.),  1*25;  oxide  of  iron,  0*25;  silica,  0*15; 
water,  2*50;  loss,  2*35. 

M.  Houtzone  has  successfully  employed  the 
ergot  of  rye  in  the  dose  of  one  gramme,  in  cases 
of  palsy  of  the  bladder.  The  reiterated  use  of  the 
catheter  was  had  recourse  to  at  the  same  time. 
This  is  in  accordance  with  a  principle  now 
admitted  by  all  practitioners. 

Symptoms  caused  by  Bread  containing  the  Ergot 
of  Rye  (Bonjean). — At  the  end  of  the  month  of 
November,  1843,  an  entire  family  was  poisoned  by 
using  bread  containing  fourteen  per  cent,  of  ergot 
of  rye ;  and,  although  the  symptoms  which  fol¬ 
lowed  the  ingestion  of  the  food  were  exceedingly 
serious  at  the  period  at  which  M.  Bonjean  wrote, 
no  one  of  the  nine  persons  comprising  the  family 
had  died,  notwithstanding  that  the  average  quan¬ 
tity  of  the  ergot  eaten  by  each  must  have  been 
about  140  grammes.  The  bread  which  caused 
the  symptoms  had  the  unpleasant  flavour  indica¬ 
tive  of  the  presence  of  the  ergoted  grain  in  a  very 
high  degree,  but  it  was  scarcely  evident  in  the 
crust;  so  that  the  father  who  ate  considerably 
more  bread  than  the  children  (the  eldest  of  seven 
was  only  sixteen  years  of  age),  but  who  ate  crust 
chiefly,  suffered  the  least.  This  accident  occurred 
in  the  parish  of  L’Areches,  in  the  canton  of  Beau¬ 
fort,  a  canton  previously  described  by  M.  Bonjean 
as  the  part  of  Savoy  where  the  ergoted  rye  is 
most  common,  and  makes  the  greatest  ravages. 
The  cases  are  detailed  by  M.  Bugaud,  the  rector  at 
Beaufort. 

M.  Bonjean  communicated  to  the  Academy  of 
Sciences  at  the  meeting  of  the  16th  of  October, 
1844,  a  remarkable  observation  on  the  effects  of 
the  ergot  of  rye.  An  entire  family  inhabiting  the 
Bridoire,  a  district  in  Savoy,  consisting  of  eight 
members,  made  use  during  three  weeks  of  a  bread 
composed  as  follows :  seven  kilogrammes  five 
grammes  of  rye,  containing  seven  percent,  of  ergot, 
and  twenty-five  kilogrammes  of  another  rye,  con¬ 
taining  only  two  per  cent.  A  fortnight  elapsed, 
during  which  these  unfortunates  made  use  of  the 
bread,  without  the  occurrence  of  any  appreciable 
morbid  symptoms.  All  of  a  sudden  the  boy,  ten 
years  of  age,  complained  of  a  pain  which  began  at 
first  in  the  left  groin,  which  it  left  in  two  or  three 
days  to  attack  both  legs  at  once.  This  was  on 
the  8th  of  September ;  on  the  12th,  Dr.  Pichat 
was  called  in,  who  observed  on  each  calf  a 
patch  of  a  deep  red  colour,  about  as  large  as  the 
palm  of  the  hand,  which  appeared  about  to 
result  iu  a  phlegmon.  That  part  of  the  legs 
was  painful  to  the  touch,  and  the  child  suffered  very 
much.  The  legs  were  of  an  icy  coldness  and  could 
not  bear  the  contact  of  any  foreign  body,  so  that  he 
was  obliged  to  keep  them  out  of  bed,  by  which  the 
intensity  of  the  pain  was  increased.  In  fact,  the 
bed  was  altogether  intolerable  to  him ;  and  as  he 
could  not  walk,  his  father  and  mother  were  con¬ 
tinually  carrying  him  about  in  their  arms.  From 
that  time  the  disease  made  evident  progress.  The 
legs  and  feet  swelled,  became  covered  with  phlyo- 
tense  which  broke  successively  and  discharged  a 


small  quantity  of  serous  fluid ;  then  an  intense  I 
itching  was  felt  in  the  upper  third  of  the  legs. 
Soon  after  gangrene  took  place ;  it  commenced  at 
first  in  the  lower  third  of  the  legs;  it  then  at¬ 
tacked  the  feet,  and  finally  the  line  of  demarcation 
formed  at  the  upper  third  of  each  leg.  From  that 
time  (about  the  24th  of  September)  the  pain  was 
lessened ;  the  poor  child  could  not  only  remain  in 
bed,  but  could  keep  his  legs  in  it,  and  obtain  some 
sleep.  Some  slight  contractions  only  were  felt  iu 
the  lower  limbs.  Free  perspiration  poured  off  the 
whole  body,  especially  where  the  pain  was  most 
acute.  Towards  the  close  of  September  the  flesh 
became  putrid,  contracted  at  the  lower  parts,  and 
exposed  the  bone.  Notwithstanding  this  advanced 
condition  of  disorganisation  of  the  tissues,  the  suf¬ 
ferings  were  generally  less  severe  ;  the  toes,  how¬ 
ever,  were  the  seat  of  severe  pain,  although  the 
bone  was  entirely  denuded  at  the  upper  parts. 
The  legs,  or  rather  their  remains,  gave  out  so  in¬ 
fectious  an  odour  that  it  was  hardly  possible  to 
remain  in  the  same  room  with  him.  A  few  days 
later  the  gangrene  was  at  its  height.  The  denu¬ 
dation  being  almost  complete,  the  child  was  taken, 
on  the  12th  of  October  last,  to  the  Hotel  Dieu  at 
Lyons,  where  both  the  legs  were  amputated.  The 
patient  was  going  on  in  a  very  satisfactory  manner 
some  days  after  the  operation. 

The  first  signs  of  this  cruel  disease  showed 
themselves  in  this  child  on  the  8th  of  September. 
Two  days  later  analogous  symptoms  showed  them¬ 
selves  in  the  younger  of  twins,  aged  28  months, 
but  in  the  right  leg  only.  Dr.  Pichat  saw  him  on 
the  16th  of  September,  when  he  presented 
the  following  symptoms : — the  right  foot  was 
swelled  and  very  cold  ;  its  dorsal  surface  was  co¬ 
vered  with  broken  phlyctenan  The  toe  was 
blackish.  The  treatment  which  was  adopted  con¬ 
sisted  in  the  use  of  the  solution  of  the  chloruret  of 
lime  externally,  and  the  syrup  of  bark  internally. 
Gangrene  occurred,  and  made  rapid  progress  ;  as 
in  the  preceding  case,  it  began  at  the  lower  third 
of  the  right  leg,  next  attacked  the  upper  third, 
then  the  foot,  and  finally  stopped  at  the  knee. 
The  flesh,  in  a  state  of  decomposition,  gave  out  an 
infectious  odour,  and  the  leg  separated  spontane¬ 
ously,  without  the  least  hmmorrhage,  on  the  24th 
of  September,  leaving  a  wound  as  fresh  as  if  the 
loss  of  the  limb  had  been  the  result  of  a  surgical 
operation.  On  the  14th  of  November,  the  health 
of  the  young  patient  was  excellent.  The  wound, 
covered  with  firm  and  rose-coloured  granulations, 
was  about  the  size  of  a  crown-piece,  and  was, 
consequently,  on  the  point  of  cicatrising ;  it  was 
dressed  merely  with  a  piece  of  lint,  spread  with 
simple  cerate. 

M.  Bonjean  gives  the  following  resume  of  this 
interesting  observation.  The  whole  family  were 
fed  exclusively  with  the  same  bread,  and  yet  of 
the  eight  persons  who  composed  it,  four  did  not 
experience  any  ill  results,  two  scarcely  anything, 
whilst  the  other  two  were  so  cruelly  afflicted. 
The  three  daughters  and  the  elder  of  the  twins 
were  in  the  first  category ;  the  father  and  mother 
in  the  second.  In  the  latter,  the  poison  only  pro¬ 
duced  a  great  lassitude  in  the  arms  and  legs,  which 
continued  for  eight  days  in  the  father ;  the  mother 
remained  under  its  influence  for  three  weeks, 
during  which  time  she  could  not  milk  her  cows, 
her  arms  were  so  powerless.  These  symptoms 
commenced,  in  each  instance,  from  the  16th  to  the 
20th  September,  at  which  time  all  the  bread  in 
question  had  been  used  up. 

With  regard  to  the  two  children  who  suffered 
by  this  terrible  agent,  their  disease  offered  a  pecu¬ 
liarity  which,  doubtless,  has  not  escaped  notice 
hitherto.  They  did  not  experience  either  head¬ 
ache,  vertigo,  drowsiness,  nor  disordered  vision  : 
in  a  word,  they  did  not  present  any  nervous  phe¬ 
nomena,  nor  any  of  the  symptoms  of  narcotism, 
which  constitute  what  is  called  the  convulsive 
ergotism. 

Ergot  of  Rye  (Boudin). — The  Annuaire  for 
1843  contained  some  of  the  experiments  which 
led  M.  Boudin  to  admit  the  opinion  that  the  ergot 
of  rye  acted  in  virtue  of  an  elective  action  on  the 
lower  part  of  the  spinal  marrow,  and  to  employ 
this  medicine  in  cases  of  atony  of  the  rectum, 
bladder,  and  urethra,  of  the  womb  and  lower  ex¬ 
tremities.  Since  then  he  has  had  occasion  to 


employ  it  successfully— first,  in  a  case  of  palsy  of 
the  rectum,  complicating  paraplegia ;  and,  se¬ 
condly,  against  prolapsus  and  procidentia  uteri. 
In  these  different  circumstances  the  patients  take 
simultaneously  by  the  mouth,  and  by  injection 
into  the  rectum  and  vagina,  the  following  solu¬ 
tion  :  thirty  grains  of  the  ergot  of  rye,  100  grammes 
of  warm  water.  The  treatment  is  completed  by 
the  use  of  cold  douches  for  some  minutes  over  the 
region  of  the  sacrum,  and  by  throwing  small  lave¬ 
ments  of  iced  water  two  or  three  times  a-day. 

Ergot  of  Rye  (Payan,  of  Aix). — The  following 
is  an  extract  from  a  letter  sent  me  by  M.  Payan, 
of  Aix,  Avho  claims  the  priority  of  th  e  fundamental 
idea  of  the  special  exciting  action  of  the  ergot  of 
rye  on  the  spinal  marrow: — -“In  1838  I  sent  to 
the  Society  of  Medicine  at  Marseilles  an  essay  on 
this  subject.  In  1839  I  published  in  the  Revue 
Medicate  for  March,  p.  357,  an  article  entitled 
‘Du  seigle  ergote  dans  les  paraplegies,’  in  which 
I  boldly  assert  the  exciting  action  of  the  ergot  of 
rye  on  the  spinal  marrow ;  and  finally,  in  the  be¬ 
ginning  of  1841,  I  published  a  pamphlet  on  the 
same  subject,  in  which  the  same  assertion  is  sup¬ 
ported  by  numerous  facts. 

(To  be  continued.) 


PHARMACEUTICAL  SOCIETY. 

Feb.  12,  1845. 

Mr.  Morson,  Vice-President,  in  the  Chair. 

On  some  new  combinations  of  iodine,  by  A.  T. 
Thomson,  M.D. 

Iodine,  it  is  well  known,  has  an  extensive  range 
of  affinity,  but,  hitherto,  its  compounds  have  con¬ 
sisted  of  its  combination  with  simple  substances 
thus  it  combines  readily  with  metals,  but  manifests 
little  disposition  to  combine  with  their  oxides, 
although  it  forms  compounds  with  oxygen.  1 
also  unites  with  hydrogen,  carbon,  chlorine,  sul¬ 
phur,  phosphorus,  and  nitrogen ;  but,  said  Dr. 
Thomson,  he  was  not  aware  of  any  attempts 
having  been  made  to  combine  it  with  organised 
matters,  except  some  that  have  lately  been  made 
by  his  assistant,  Mr.  Blackwell.  The  nature  and 
extent  of  his  inquiries,  he  observed,  would  be  laid 
before  the  Society,  when  they  are  more  matured 
his  own  object  being  to  direct  the  attention  o 
the  members  to  two  iodides,  prepared  by  himself 
and  to  show  them  three  of  the  extensive  group 
prepared  by  Mr.  Blackwell. 

The  two  iodides  which  he  had  prepared  were 
those  of  quina  and  cinchonia,  both  of  which  are 
likely  to  form  valuable  additions  to  the  materia 
medica,  inasmuch  as  they  contain  in  themselves 
the  combined  properties  of  a  most  efficient  tonic, 
and  one  of  the  most  valuable  deobstruents  which 
we  possess.  One  of  the  great  objections  to  the 
administration  of  iodine  and  iodide  of  potassium,  is 
the  production  of  that  derangement  of  the  system 
which  is  denominated  iodism,  and  which  has 
occasionally  terminated  in  death.  Now  this  is 
likely  to  be  prevented  by  the  tonic  influence  of  the 
quina  or  cinchonia.  It  is  true  that  we  already 
possess  such  a  combination  in  iodide  of  iron,  but 
in  many  instances  where  the  influence  of  such  con¬ 
joint  powers  are  required,  preparations  of  iron 
cannot  be  borne.  His  object,  however,  in  bringing 
these  preparations  before  the  Society,  was  not  in 
reference  to  their  medicinal  properties,  but  to 
induce  such  of  its  members  as  have  more  time  and 
opportunity  than  he  could  command,  to  examine 
their  nature  and  determine  their  chemical 
characters. 

The  iodide  of  quina  is  prepared  by  triturating 
together,  in  a  mortar,  164*55  grains  of  pure  quina, 
and  126*3  grains  of  iodine  ;  the  latter  being  added 
to  the  former  until  the  whole  is  intimately  mixed  ; 
and  then  boiling  the  mixture  in  a  moderate  quan¬ 
tity  of  distilled  water  at  first ;  adding  more  by 
degrees,  until  as  much  is  added  as  will  give  one 
grain  of  the  iodide  for  each  fluid  drachm  of  the 
solution.  During  the  boiling  a  deep  brown  resi¬ 
nous-like  substance  is  formed,  apparently  insoluble 
in  water,  which  subsides  to  the  bottom,  when  the 
solution  cools.  This  substance  is  brittle,  tasteless, 
inodorous,  and  affords  no  indication  of  the 
presence  of  either  iodine  or  quina  :  it  is  partially 
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son.  mo  m  boiling;  alcohol.  Dr.  Thomson  has  not 
been  able  to  ascertain  its  nature. 

The  iodide  of  quina,  in  solution,  is  of  a  pale 
straw  colour,  limpid,  evolving  a  faint  odour  of 
iodine,  and  impressing  upon  the  palate  the  bitter 
of  quina  :  that  it  contains  no  free  iodine  is  evinced 
by  testing  it  with  starch,  whilst  the  existence  of 
the  iodine  is  immediately  demonstrated  by  the 
development  of  the  deep  indigo  blue  colour  of 
the  iodide  of  amidine,  on  adding  a  drop  of  nitric 
acid  to  the  solution  containing  the  starch.  The 
quina  in  the  solution  of  the  iodide  is  precipitated 
by  infusion  of  galls,  in  the  form  of  a  tannate ;  and, 
in  its  simple  state,  when  the  solution  of  pure 
potassa  is  added  to  the  solution.  It  is  upon  these 
grounds,  namely,  the  existence  of  both  iodine  and 
quina  in  this  compound,  that  he  had  been  induced 
to  name  it  iodide  of  quina  ;  but  the  real  nature 
of  the  salt  contained  in  the  solution  has  yet  to  be 
determined ;  and  it  was  with  the  view  of  getting  this 
point  settled,  by  those  who  possess  the  ability  to 
examine  it,  and  can  command  more  time  than  is 
at  his  disposal,  that  he  was  induced  to  bring  it  be¬ 
fore  the  society. 

The  iodide  of  cinchonia  is  prepared  in  the  same 
manner  as  iodide  of  quina,  taking  156-55  grains  of 
the  alkaloid,  instead  of  164-55.  The  quantity  of 
brown  resinous-like  matter  is  less  than  in  the 
preparation  of  the  iodide  of  quina  :  but  it 
closely  resembles  it,  in  its  physical  characters,  its 
insolubility  in  water,  and  its  solubility  in  alcohol. 
The  solution  is  nearly  inodorous,  has  the  bitter 
taste  of  the  cinchonia  ;  and  a  rather  deeper  straw 
colour  than  the  solution  of  iodide  of  quina.  It 
is  limpid,  and  answers  to  the  same  tests  as  iodide 
of  quina. 

The  three  other  iodides  made  by  Mr.  Blackwell 
are  those  of  fibrin ,  albumen,  and  gelatin.  These 
were  merely  exhibited.  They  are  all  limpid, 
inodorous,  and  tasteless,  and,  in  Dr.  Thomson’s 
opinion,  are  likely  to  prove  admirable  means  of 
conveying  iodine  into  the  system.  He  prescribed 
the  iodide  of  albumen  in  one  case  of  azema,  and, 
were  it  proper  to  draw  an  inference  respecting  its 
remedial  value  from  a  solitary  case,  he  would  say, 
with  decided  success.  The  nature  of  these  com¬ 
pounds  offer  new  matter  of  investigation  to  the 
chemist,  and  most  probably  many  of  them  may 
display  more  valuable  therapeutical  powers  than 
any  ot  the  preparations  of  iodine  already  in  use. 

Mr.  Morson  observed  that  there  were  two 
compounds  of  iodine  and  quina,  one  of  which  was 
crystallisable,  and  not  soluble  in  water.  The 
subject  was  one  of  great  interest,  and  he  trusted 
Dr.  A.  T.  Thomson  would  pursue  his  investigations 
still  further. 


Remarks  on  Professor  Donovan’s  paper  “  On  a 
new  and  more  efficient  preparation  of  cinchona 
bark.”  By  Mr.  Jackson,  of  Manchester. 

In  the  October  number  of  the  Pharmaceutical 
Journal ,  p.  155,  appears  an  article  on  the  above 
preparation,  in  which  are  given  the  particulars  for 
its  manipulation,  together  with  calculations  of  its 
comparative  strength.  Mr.  Jackson  having  found 
these  to  be  very  erroneous,  examined  the  matter 
with  a  view  to  its  correction,  and  has  added  some 
illustrations  of  its  theory  as  applied  to  practice. 

He  points  out,  in  the  first  instance,  the  numeri¬ 
cal  error  in  the  proposition  laid  down  by  Mr. 
Donovan  for  the  estimation  of  the  amount  of  diki- 
nate  of  quina,  obtained  in  the  first  part  of  his 
process  ;  at  page  164,  he  says,  “  Its  quantity  may 
be  determined  as  lollows : — If  one  French  pound 
(7j.j9  troy  grains)  of  yellow  bark  furnish,  on  an 
average,  200  troy  grains  of  disulphate  of  quinina, 
containing  170  grains  of  anhydrous  quinina,  this 
last,  while  existing  in  the  bark  as  dikinate  of 
fiuinma,  must  have  been  in  combination  with  87'4 
of  kinic  acid,  the  amount  of  dikinate  of  quinina  in 
ir?.  i  Flenck  Pound  of  yellow  bark  being  thus 
157'4  troy  grains,  or  eighty  grains  in  eight  troy 
™"cfs-  N°w,  170  +  87-4  =  257-4  and  not 
157  4.  This  mistake  running  through  the 
whole  of  his  subsequent  calculations  and  com¬ 
parisons,  seriously  misrepresents  the  strength 
of  the  preparation.  Ihus,  1st,  eight  troy  ounces 
(3840  grains)  of  such  bark  contain  130‘75,  and  not 
80  grains.  2nd.  Ihe  pint  of  bark  liquor  contain- 
ng  the  whole  dikinate  of  quina  of  such  eight 


ounces  of  bark,  having  added  to  it  433"51  grains  of 
dikinate  of  quina  (the  amount  produced  by  the 
decomposition  of  268'8-grains  of  native '(lunate  of 
lime  by  315'31  grains  of  dikinate  of  quina)  will 
contain  564-26  of  dikinate  of  quina,  and  not  513-51 
grains.  3rd,  This  pint  of  liquor  being  made  into  a 
syrup  of  thirty-two  fluid  ounces,  each  ounce  will 
contain  17"63,  and  not  16  mains.  4th,  A  decoc¬ 
tion  containing  the  whole  dikinate  of  quina,  from 
two  ounces  of  such  bark  in  thirty-two  ounces  of 
water,  will  contain  32‘68,  and  not  20  grains.  5th, 
The  comparative  strength  of  such  syrup  over  such 
decoction  will  be  17'26,  and  not  25  times.  6th, 
One  fluid  drachm  of  such  syrup  will  contain  2"2 
grains  of  dikinate  of  quina,  and  be  equal  to  two 
ounces  and  one-sixth  of  such  decoction,  and  not 
three  ounces  and  six  drachms.  7th,  One  fluid 
drachm  of  such  syrup  will  be  equal  to  64"62,  and 
not  96  grains  of  such  bark. 

He  next  remarks,  the  proposition  itself  on 
which  these  calculations  are  based,  amounts  to 
this,  that  a  1000  parts  of  yellow  bark  contain,  on 
an  average,  22'49  of  quina.  Now,  the  following 
extract  from  Dr.  Christison’s  work  would  make  it 
appear  that  not  only  is  the  average  quoted  extreme, 
but  that  any  attempt  so  to  estimate  the  alkaloid 
must  be  very  fallacious.  He  says,  “The  quality, 
however,  even  of  well-chosen  samples  does  seem  to 
differ  much,  so  far  as  concerns  the  proportion  of 
alkaloids.  An  English  manufacturer  informs  me 
that  100  pounds  avoirdupois  of  good  yellow  bark 
yield  him,  sometimes  fifty  and  sometimes  only 
twenty-five  ounces  of  sulphate  of  quina ;  that  is, 
from  31-25  to  15'6  parts  in  one  thousand,  or  from 
23'4  to  1T7  of  quina.” — ( Dispensatory,  folio  330.4 
Thus  whilst  the  practical  chemist,  operating  upon 
good  samples  under  the  most  favourable  circum¬ 
stances,  obtains  in  some  cases  but  1T7  parts  from 
1000,  and  whose  average  produce  is  but  17-55 
parts,  Mr.  Donovan  supposes  22-49  parts  to  be 
uniformly  obtained,  without  selecting  a  bark  the 
proportion  of  whose  alkaloid  having  been  estimated, 
is  found  to  be  sufficient. 

With  respect  to  the  kinate  of  lime,  which  is  so 
important  a  salt  in  the  preparation  of  this  syrup, 
Mr.  Donovan  simply  states,  that  yellow  bark 
ought  to  contain  seven  per  cent.,  and  gives  the 
calculated  quantities  of  oxalic  acid,  &c.,  for  the 
decomposition  of  such  amount.  On  this  point 
Dr.  Christison’s  statement  is  as  follows: — “The 
strength  and  purity  of  one  species,  the  yellow  bark 
of  commerce,  may  be  estimated  with  some  exact¬ 
ness  by  the  amount  of  calcareous  precipitate 
caused  by  sulphate  of  soda  or  oxalate  of  ammonia, 
because  it  is  held  that  the  proportion  of  quina  in 
this  species  corresponds  with  its  proportion  of 
cinchonate  of  lime.” — ( Dispensatory,  p.  334J  If, 
then,  so  intimate  a  relation  exists  between  the 
kinate  of  lime  and  quina,  the  quina  varying  from 
1T7  to  23"4  to  1000,  so  also  must  the  kinate  of 
lime.  Thus,  if  from  a  bark  containing  22'49  parts 
of  quina  to  1000,  the  kinate  of  lime  be  70  parts, 
that  from  a  specimen  containing  1T7  of  quina  to 
1000,  the  kinate  of  lime  will  be  36’41  parts.  Sup¬ 
posing,  then,  a  preparation  from  the  former  bark  to 
contain  the  corrected  amounts  of  the  formula,  that 
from  the  latter  containing  only  half  the  amount  of 
native  kinate  of  quina,  and  therefore  ofkinate  of  lime, 
could  be  concentrated  but  to  one-half  that  extent. 
The  following  statement  of  Mr.  Donovan  seems 
practically  to  illustrate  the  truth  of  these  remarks, 
for  whilst  his  data,  correctly  reckoned,  give  17-63 
grains  of  dikinate  of  quina  to  each  fluid  ounce  of 
syrup,  the  strength  of  that  actually  prepared  shows 
that  it  contained  but  about  ten  grains  to  each 
fluid  ounce.  He  says,  on  comparing  the  syrup 
with  a  decoction,  “The syrup  is  twenty-five  times 
stronger  than  the  decoction,  but  as  the  whole  ac¬ 
tive  matter  is  not  extracted,  the  syrup  is  still 
stronger.  I  found  by  taste  that  the  syrup  is  about 
thirty  times  more  bitter”  {Pharmaceutical  Jour¬ 
nal,  p.  165).  Quoting  from  the  writer’s  paper,  we 
have  as  follows  “  M.  Gudrette  and  others  have 
shown  that  yellow  bark,  after  it  has  apparently 
yielded  every  soluble  ingredient  in  water,  retains 
more  than  two-thirds  of  its  alkaloid”  ( Pharma¬ 
ceutical  Journal,  p.  163).  If,  then,  a  decoction 
of  thirty-two  fluid  ounces  be  prepared  from  two 
troy  ounces  of  bark,  the  whole  of  whose  dikinate 
of  quina  is  32-68  grains^  there  would  not  be  in 


solution  more  than  one-third  of  that  amount,  or 
eleven  grains;  and  this  syrup  being  found  by 
taste  about  thirty  times  stronger  than  such  decoc¬ 
tion,  will  contain  but  about  330  grains  of  dikinate 
of  quina  in  the  same  thirty-two  ounces  measure, 
or  10’39  grains  to  each  ounce.  But  564  grains 
have  been  before  estimated  to  be  present,  of  which 
the  equivalent  of  quina  for  433  grains  has  been 
actually  added,  thus  leaving  a  gross  deficiency  of 
234  grains,  showing  that  the  bark  used  was  not 
only  deficient  of  the  estimated  kinate  of  quina, 
but  also  of  the  kinate  of  lime  to  decompose  the 
added  oxalate  of  quina. 

Mr.  Jackson  further  remarks,  that  whilst  this 
preparation  is  offered  as  “  containing  all  the 
virtues  of  the  bark,”  and  as  “presenting  the 
active  ingredients  exactly  in  their  natural  state,” 
red  cinchonic,  a  principle  closely  allied  to  cin¬ 
chona  tannin  in  its  constitution,  and  existing,  ac¬ 
cording  to  Dr.  Pereira,  naturally  combined  with 
quina  in  the  bark,  is  altogether  absent,  being  pre¬ 
cipitated  in  course  of  preparing  this  syrup.  More¬ 
over,  the  active  ingredients  in  solution  are  not  in 
their  natural  proportion  or  state,  for  whilst  the 
dikinate  of  quina  is  increased  4'31  times,  the 
tannin  remainingunconcentrated,  is  proportionately 
diminished.  Thus,  if  eight  ounces  of  a  syrup  con¬ 
tain  thirty-four  grains  of  dikinate  of  quina,  and 
fifty  grains  of  tannin,  and  there  be  added  to|  it  112 
grains  of  dikinate  of  quina  to  maintain  the  relative 
proportions,  there  must  be  added  165  grains  of 
tannin,  and  for  it  to  contain  all  the  virtues  of  the 
bark,  there  must  also  be  added  the  red  cinchonic, 
which,  when  the  bark  contains  seventy  parts  to  1000, 
would  amount  to  301  grains.  The  merits,  there¬ 
fore,  of  this  preparation,  rest  upon  its  being  a 
solution  of  dikinate  of  quina — a  salt  obtainable  by 
more  direct  and  less  costly  processes,  and  which, 
in  its  crystallised  form,  has  been  for  a  long  time 
known  to  the  profession. 

With  respect  to  the  manipulation  of  the  syrup, 
after  the  tincture  and  decoction  have  been  pre¬ 
pared,  on  distilling  the  tincture,  red  cinchonic, 
combined  with  quina,  precipitates  as  the  spirit 
evaporates.  On  mixing  the  evaporated  decoction 
with  the  boiling  residue,  and  adding  the  oxalic 
acid  and  quina  (components  of  oxalate  of  quina), 
the  quina  fuses  into  a  mass  with  the  precipitated 
red  cinchonic,  materially  preventing  its  combina¬ 
tion  with  the  kinic  acid.  On  adding  the  mixed 
gum  and  sugar,  the  latter  is  speedily  taken  up  out 
of  the  gum,  the  bulk  of  which  remains  undissolved. 
The  resulting  syrup  is  a  thick,  grey  mass,  in  con¬ 
sequence  not  only  of  the  diffusion  of  the  undis¬ 
solved  gum,  but  also  of  the  continued  precipita¬ 
tion  of  the  red  cinchonic  and  quina,  which, 
although  to  some  extent  in  solution  in  the  boil¬ 
ing  syrup,  is  deposited  on  cooling,  and  remains 
suspended  in  a  minutely  divided  state.  The  sub¬ 
sequent  filtration  and  separation  of  the  precipi¬ 
tates,  which  are  very  bulky,  can  only  be  accom¬ 
plished  after  large  dilution  with  water.  The 
syrup,  when  reconcentrated,  although  bright 
whilst  hot,  became  opaque  on  cooling,  even  with 
the  addition  of  one-half  more  sugar  than  is 
ordered  in  the  formula.  And,  finally,  the  prin¬ 
ciple  of  concentration  by  kinate  of  lime  is  com¬ 
paratively  inapplicable  to  other  descriptions  of 
cinchona  bark,  they  containing  but  a  minimum 
proportion  of  that  salt.  It  is  also  further  inappli¬ 
cable  to  red  bark,  on  account  of  its  larger  per 
eentage  of  red  cinchonic. 

Dr.  A.  T.  Thomson  remarked  that  Donovan’s 
syrup  was  a  very  complicated  preparation,  and 
did  not  contain  the  whole  of  the  active  matters 
of  cinchona.  We  possessed  as  yet  very  little 
knowledge  of  the  therapeutic  agency  of  the  red 
cinchonic.  Battley  had  precipitated  it  in  his 
experiments,  and  he  looked  upon  it  as  of  great 
value  ;  but  in  that  opinion,  he  (Dr.  A.  T.  Thom¬ 
son)  did  not  agree.  The  bichinate  of  quina 
contained  in  the  syrup,  is  regarded  as  a  very 
valuable  preparation,  and  would  be  more  so  in 
reality  if  it  were  not  combined  with  sugar  and 
gum.  There  are  many  instances  in  which  the 
decoction  and  tincture  of  cinchona  are  more 
useful  than  the  salts  obtained  from  bark ;  as,  for 
instance,  whenever  there  exists  irritability  of  the 
mucous  membrane.  They  answer  all  the  pur¬ 
poses  pf  a  tonic,  without  causing  any  irritation. 


225 


PHARMACEUTICAL  NUMB.ER 


The  disulphates  of  quina  and  of  cinchonine  are 
only  available  -where  there  is  not  any  existing 
irritation,  and  then  they  are  not  preferable  to 
Donovan’s  syrup.  The  latter  remedy  is  of  no  use 
in  the  treatment  of  gangrene,  because  the  tannic 
acid  and  the  red  cinchouic,  which  in  such  cases 
are  the  only  really  valuable  principles,  are  preci¬ 
pitated  in  the  preparation  of  the  syrup,  and 
consequently  are  not  contained  in  it.  The  syrup, 
however,  may  doubtlessly  be  very  useful  in  many 
cases  ;  but  it  is  too  complex  in  its  preparation,  and 
one  that  can  be  more  readily  prepared,  and  is 
more  simple  in  its  manufacture,  is  to  be  preferred. 


A  communication  “  On  the  presence  of  the 
oxide  of  mercury  in  blue  pill,  and  the  hydrargyrum 
cum  creta,  by  Dr.  J.  Birkbeck  Nevins,  Prof.  Chem. 
and  Nat.  Philos.  Coll.  Ins.  Liverpool,  was  then 
read. 

Dr.  Nevins  observed  that,  Dr.  Christison 
appears  to  have  established,  by  unexceptionable 
experiments,  the  presence  of  a  small  proportion  of 
oxide  of  mercury  in  the  mercurial  ointment ;  but 
an  equal  degree  of  care  does  not  seem  to  have 
been  lately  bestowed  upon  the  two  above-named 
preparations,  on  which  he  had  himself  ex¬ 
perimented.  Fifty  grains  of  hydrargyrum  cum 
creta  of  ordinary  trade  quality,  were  digested 
without  heat  for  a  few  hours,  in  two  drachms  of 
hydrochloric  acid,  diluted  with  aboutthree  drachms 
of  water.  By  this  means  the  whole  of  the  chalk  was 
dissolved,  and  the  oxide  of  mercury,  if  any  was 
present,  was  converted  into  chloride  of  mercury. 
After  washing,  the  residue  was  digested  in  one 
drachm  of  cold  nitric  acid,  diluted  with  three 
drachms  of  water  for  a  few  hours,  in  order  to 
remove  the  metallic  mercury.  Effervescence  soon 
commenced,  and  the  black  powder  disappeared, 
leaving  a  small  quantity  of  a  heavy  white  powder. 
By  avoiding  the  presence  of  heat,  the  risk  of 
converting  any  of  the  chloride  into  bichloride  of 
mercury,  and  so  losing  a  portion  in  the  washing, 
was  avoided.  The  white  residue  was  then  washed 
and  dried,  and  weighed  0'37  grain.  Assuming 
the  whole  to  be  chloride  of  mercury,  it  would  give 
0-74  grain  per  cent. ;  but  as  a  small  portion  of 
silica  is  often  present  in  chalk,  part  of  the  residue 
might  consist  of  this  material.  It  was,  therefore, 
exposed  for  some  minutes  to  the  heat  of  a  spirit 
lamp,  after  all  fumes  ceased  to  be  given  off, 
and  the  remainder,  which  was  not  volatile, 
weighed,  0-14  grain.  This  resisted  the  action  of 
nitric  and  hydrochloric  acids,  but  readily  fused 
into  a  globule,  when  heated  in  the  blow-pipe 
flame  with  three  or  four  grains  of  carbonate  of 
potash.  The  bead  thus  formed  was  soluble  in 
water,  from  which  the  addition  of  acetic  acid 
threw  down  a  white  gelatinous  precipitate.  From 
these  characters  there  can  be  no  doubt  that  it  was 
silica.  In  order  to  prove  that  the  volatile  portion 
was  chloride  of  mercury,  a  small  portion  was 
taken  before  it  was  heated,  and  touched  with  two 
or  three  drops  of  liquor  potassee,  when  it  became 
black,  and  the  solution,  after  subsidence  and 
neutralisation  with  nitric  acid,  gave  a  white  pre¬ 
cipitate  with  nitrate  of  silver,  which  was  re¬ 
dissolved  by  a  drop  or  two  of  solution  of  ammonia. 
The  loss  above  stated  is  the  loss  upon  the  whole 
0-37  grain,  calculated  from  that  upon  the  portion 
to  which  the  heat  was  actually  applied.  In  fifty 
grains,  then,  there  was  0"23  grain  of  chloride  of 
mercury,  equal  to  0'46  grain  per  cent.  The  pro 
portion  of  oxide  present  in  the  original  prepara¬ 
tion  is  easily  calculated  from  these  data ;  for  as 
Eq.  of  Hg.  Cl.  Eq.  of  Hg.  O.  Quant,  of  Hg.  Cl. 

238  210  0.46  gr. 

Quant,  of  Hg.  0.  per  cent. 

0-406  gr. 

In  100  grains  of  this  specimen  there  was,  therefore, 
less  than  half  a  grain  of  oxide  present. 

Another  specimen  was  tried,  but  it  did  not 
yield  results  materially  different  from  these,  thus 
confirming  Mr.  Phillips’s  remark  in  his  translation 
of  the  Pharmacopoeia — that  he  has  found  that  a 
small  portion  of  mercury  is  in  the  state  of  oxide  in 
hydrargyrum  cum  creta. 

The  examination  of  blue  pill  is  attended  with 
much  more  difficulty,  in  consequence  of  the  pre¬ 
sence  of  the  organic  matters  contained  in  the  pill. 
In  order  to  get  rid  of  these,  100  grains  were 


rubbed  in  a  mortar,  and  afterwards  well  washed 
with  distilled  water.  The  residue  was  then 
digested,  without  heat,  in  a  fluid  half-ounce  of 
liquor  potassse  ;  and,  after  washing,  the  remainder 
was  boiled  for  an  hour  in  solution  of  carbonate  of 
potash.  By  these  means  a  considerable  portion 
of  the  organic  matter  was  removed.  The  washed 
residue  was  then  digested  for  twenty-four  hours  in 
cold  hydrochloric  acid,  diluted  as  above;  and, 
after  washing,  the  residue  was  treated  with  diluted 
nitric  acid,  as  above,  for  a  couple  of  days;  what 
remained  after  washing  was  a  light  flocculent  pre¬ 
cipitate,  which  had  a  brownish  tint,  as  from  vege¬ 
table  colouring  matter,  but  had  no  appearance  of 
containing  any  heavy  chloride  of  mercury.  As 
the  easiest  method  for  obtaining  the  mercury  from 
the  mixture,  it  was  boiled  with  solution  of  potash, 
to  reconvert  the  chloride  into  oxide  of  mercury, 
and  the  light  coloured  matter  immediately  as¬ 
sumed  a  black  colour.  After  washing,  the  black 
residue  was  boiled  in  one  drachm  of  nitric  acid, 
diluted  with  one  drachm  of  water,  to  convert  it 
into  pernitrate  of  mercury.  The  whole  was  then 
thrown  upon  a  filter,  and  washed  until  it  ceased  to 
be  acid.  A  current  of  sulphuretted  hydrogen  was 
passed  through  the  solution,  and  formed  a  copious 
black  precipitate.  This,  when  washed  and  dried, 
weighed  087  grain.  It  is  probable  that  the  whole, 
or  nearly  the  whole,  of  this  was  Zh-sulphuret  (if 
mercury  ;  and  the  quantity  of  the  oxide  present 
in  the  pill  maybe  calculated  as  before  :  — 

AsEq.  of  Hg.  S'2.  Eq.  of  Hg.  0.  Quant,  of  Hg.  S2. 
234  210  '  0-87 

Quant,  of  Hg.  0.  per  cent. 

0-78 

In  100  grains  of  this  specimen  there  was,  there¬ 
fore,  rather  more  than  three-quarters  of  a  grain  of 
oxide. 

This  result,  however,  is  not  uniform,  for  in 
another  specimen  obtained  from  an  equally  re¬ 
spectable  source,  the  matter  did  not  become  black 
on  the  second  boiling  in  liquor  potassre,  but  merely 
somewhat  darkened;  and,  on  passing  sulphu¬ 
retted  hydrogen  through  the  solution  in  nitric 
acid,  a  scanty  olive-coloured  precipitate  only  was 
formed.  This  became  black  on  boiling  in  dis¬ 
tilled  water,  and  weighed,  when  dried,  O’ 15  grain. 
This  would  give  only  0T34,  or  less  than  1  -7 th  of 
a  grain  of  oxide  of  mercury  per  cent,  in  a  pill. 

Dr.  A.  T.  Thomson  had  always  taught  that  the 
hydrargyrum  cum  creta,  the  hydrargyrum  cum 
magnesia,  and  the  pilula  hydrargyri,  contained  a 
protoxide  of  mercury,  aud  he  was  glad  to  find  his 
opinion  thus  confirmed  by  Dr.  Nevins.  It  might 
be  said  that  the  proportion  of  protoxide  present  in 
the  preparation  was  too  minute  to  affect  the 
system;  but  mercurialisation  did  not  depend  so 
much  on  the  largeness  of  the  dose,  as  on  the  manner 
in  which  it  is  absorbed.  Calomel  and  the  bichlo¬ 
ride  of  mercury,  which  are  stimulant  preparations, 
produce  the  specific  action  of  mercury  in  small 
doses.  When  some  years  ago  it  was  the  fashion 
to  give  scruple  doses  of  calomel,  it  was  found  that 
it  did  not  act  on  the  system  in  such  doses  sooner 
than  the  smaller  ones.  The  action  of  calomel  is 
to  stimulate  the  ductus  communis  choledochus, 
and  thus  bring  down  the  bile,  which  causes  the 
purgation,  and  not  the  calomel.  This  latter  only 
acts  as  a  purgative,  when  by  the  largeness  of  the 
dose  which  is  administered,  it  causes  irritation  in 
the  bowels.  We  know  that  hydrargyrum  cum 
creta  will  affect  the  system,  and  produce  mercu¬ 
rialisation  sooner  than  any  of  the  other  prepara¬ 
tions  of  mercury,  and  this  is  attributable  to  the 
minute  state  of  division  of  the  metal  which  is 
caused  by  its  attrition  with  the  chalk.  The 
same  explanation  holds  good  with  regard  to  the 
mercury  in  blue  pill,  and  its  minute  division  by 
the  conserve  of  roses,  and  in  the  ointment  by  the 
fatty  matter  with  which  it  is  combined.  If  mer¬ 
cury  be  put  into  a  small  well  stoppered  bottle, 
and  then  well  shaken,  it  will  be  changed  into  a 
black  powder,  consisting  of  the  protoxide  of  the 
metal.  When  the  mercury  is  brought  into  the 
state  of  minute  division,  it  is  more  exposed  to  the 
action  of  oxygen,  aud  it  becomes  oxidised  not 
entirely,  but  partially.  Each  of  these  preparations, 
therefore,  contains  a  certain  amount  of  pro¬ 
toxide,  and  the  more  minute  the  state  of  division 
of  the  metal,  and  the  more  labour  that  is  bestowed 


on  the  manufacture,  the  greater  will  be  the 
therapeutic  value  of  the  preparations.  The  rapid 
mercurialisation  to  which  miners  at  Almaden,  in 
Spain,  are  subjected,  is  owing  to  the  vaporisation 
of  the  metal  at  the  ordinary  temperature  of  the 
air.  This  tendency  to  vaporisation  was  shewn  by 
an  experiment  made  by  Faraday,  who  put  mer¬ 
cury  at  the  bottom  of  a  small  vessel,  and  suspended 
some  gold  leaf  at  the  top.  The  gold,  after  the 
lapse  of  a  given  time,  became  amalgamated,  which 
must  have  resulted  from  the  vaporisation  of  the 
mercury,  as  no  approximation  of  the  metals  could 
otherwise  have  occurred,  inasmuch  as  the  bottle 
was  kept  perfectly  quiescent. 

He  had  lately  prepared  the  red  oxide  of  mer¬ 
cury  by  passing  a  stream  of  oxygen  gas  over  the 
metal  at  the  temperature  of  318°,  and  he  be¬ 
lieved  if  it  could  be  so  prepared  on  a  large  scale, 
it  would  be  much  preferable  to  the  nitric  oxide, 
which  always  contains  a  certain  quantity  of 
undecomposed  nitrate  of  mercury.  This  experi¬ 
ment  shows  that  the  minute  division  of  mercury, 
so  that  it  can  be  vaporised,  renders  it  capable  of 
combining  with  bodies  with  which  it  otherwise 
could  not  unite.  This  was  also  shown  by  the- 
preparation  of  thcwbichloride  of  mercury,  which 
lie  took  out  a  patent  for,  by  vaporising  the 
mercury  and  causing  it  to  combine  with  nascent 
chlorine. 

Mr.  Morson  suggested,  that  as  the  protoxide 
of  mercury  seemed  to  be  the  really  useful  agent 
in  these  preparations,  they  should  be  made  at 
once  with  it  instead  of  using  the  metal. 

Dr.  A.  T.  Thomson  observed  that  Mr.  Donovan 
had  made  such  preparations,  but  they  had  not 
been  found  to  mercurialise  the  system  so  speedily 
as  those  made  in  the  old  way.  The  reason  of  the 
failure  he  was  unable  to  explain. 

A  Member  corrected  Dr.  A.  T.  Thomson’s 
assertion,  and  stated  that  Mr.  Donovan’s  experi¬ 
ments  with  the  protoxide  of  mercury  had  been 
successful. 

Dr.  A.  T.  Thomson  replied  that  they  had  not 
been  equally  successful  on  this  side  of  the  channel, 
and  he  supposed,  therefore,  Irishmen  must  be 
differently  constituted  to  the  English. 

Mr,  Jacob  Bell  observed  that  he  had  made 
some  experiments  on  this  subject  a  few  years 
since,  and  had  then  come  to  the  conclusion  that 
these  preparations  contained  some  protoxide  of 
mercury,  but  he  could  not  understand  how  so 
minute  a  proportion  could  produce  any  effect  on 
the  system. 


ON  THE  ADULTERATION  OF 
COCHINEAL. 

By  M.  Letellier,  of  Rouen. 


Two  varieties  of  cochineal  are  found  in  com¬ 
merce,  the  grey  and  the.  black.  No  satisfactory 
explanation  has  hitherto  been  given  of  this  differ¬ 
ence.  Some  think  that  it  is  owing  to  the  different 
methods  employed  of  killing  the  insect,  others  at¬ 
tribute  it  to  a  different  mode  of  cultivation.  M. 
Fee,  in  his  Cours  d'  His  to  ire  Natwelle  P  harm  a- 
ceutique,  Bussy,  in  his  Truitt  des  Falsifications 
des  Drogues  simples,  and  Boutron  Charlard,  in  a 
note  inserted  in  the  Journal  de  Pharmacie,  vol.  ii. 
tenth  year,  are  of  the  same  opinion  :  they  think 
that  these  kinds  of  cochineal  are  only  one  and  the 
same  species,  and  the  differences  which  are  ob¬ 
served  in  them  are  owing  to  the  custom'  of  plung¬ 
ing  the  black  cochineal  into  boiling  water  in  order 
to  kill  it,  which  deprives  it  of  the  whitish  powder 
with  which  it  is  naturally  covered.  The  grey 
cochineal,  on  the  contrary,  which  is  killed  by  being 
exposed  to  the  heat  of  an  oven,  preserves  its  proper 
colour.  M.  Guibourt,  contrary  to  these  gentlemen, 
thinks  that  black  cochineal  is  a  variety  produced 
by  cultivation,  and  still  further  removed  from  the 
savage  state  than  the  grey  cochineal.  Black 
cochineal  is,  according  to  this  gentleman,  richer 
in  colouring  matter,  and  held  in  higher  estimation. 
In  confirmation  of  what  he  advances,  he  states 
that,  at  Bordeaux,  persons  are  employed  in  con¬ 
verting,  by  q  peculiar  process,  grey  cochineal  into 
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black,  at  an  expense  of  fifty  centimes  (five  pence) 
per  pound  ;  he  also  agrees  with  M.  Bussy,  that  if 
at  the  present  time  talc  or  white  lead  is  added  to 
cpchineal,  it  is  not  black  cochineal  which  under¬ 
goes  this  adulteration, but  grey  cochineal,  with  the 
sole  view  of  increasing  its  weight.  According  to 
M.  Fee,  grey  cochineal  is  generally  more  esteemed 
than  black,  because  this  latter  lias  lost  a  little  of 
its  colouring  principle  by  its  immersion  in  boiling 
water  at  the  time  of  gathering.  He  is  not  of  the 
opinion  of  Boutron  Charlard,  who  thinks  that  both 
are  equal  in  quality.  The  latter  person  says, 
contrary  to  Guibourt,  that  black  cochineal  is 
transformed  into  grey,  because  this  last  is  of  more 
value. 

The  result  of  all  these  contrary  opinions  is,  that 
it  is  perfectly  impossible  to  judge  of  the  goodness 
of  a  cochineal  by  its  physical  characters.  In  order 
to  ascertain  its  value,  we  must  have  recourse  to 
comparative  experiments.  We  are  indebted  to 
MM.  Robiquet  and  Anthon  for  two  methods  of 
determining  the  quality  of  cochineals  according  to 
the  quantity  of  carmine  they  contain.  The  process 
of  M.  Robiquet  consists  in  decolorising  equal 
volumes  of  decoction  of  different  cochineals  by 
chlorine.  Using  a  graduated  tube,  the  quality  of 
the  cochineal  is  judged  of  by  the  quantity  of 
chlorine  employed  for  decolorising  the  decoction. 
The  process  of  M.  Anthon  is  founded  on  the  pro¬ 
perty  which  the  hydrate  of  alumina  possesses,  of 
precipitating  the  carmine  from  the  decoction  so  as 
to  decolorise  it  entirely.  The  first  process,  which 
is  very  good  in  the  hands  of  a  skilful  chemist, 
does  not  appear  to  me  to  be  a  convenient  method 
or  the  consumer  ;  in  the  first  place,  it  is  difficult 
o  procure  perfectly  identical  solutions;  in  the 
next  place,  it  is  impossible  to  keep  them  a  long 
time  without  alteration.  We  know  that  chlorine 
dissolved  in  water  reacts,  even  in  diffused  light,  on 
this  liquid,  decomposes  it,  appropriates  its  ele¬ 
ments,  and  gives  rise  to  some  compounds  which 
possess  an  action  quite  different  from  that  of  the 
chlorine  solution  in  its  primitive  state.  The  second 
process  seems  to  me  to  be  preferable,  as  the  proof 
liquor  may  be  kept  a  long  while  without  alteration. 
A  graduated  tube  is  also  used  ;  each  division 
represents  l-100th  of  the  colouring  matter.  Thus, 
tlie  quantity  of  proof  liquor  added  exactly  repre¬ 
sents  the  quantity  in  hundredths  of  colouring 
matter,  contained  in  the  decoction  of  cochineal 
which  has  been  submitted  to  examination. 

In  my  investigation,  I  have  not  had  recourse  to 
chemical  agents,  as  did  MM.  Robiquet  and 
Anthon;  1  had  no  hope  of  finding  a  better  and 
more  simple  process  than  those  proposed  by  them. 

I  employ  nearly  the  same  course  for  cochineal  as 
that  followed  by  M.  Girardin  for  annotto.  In  a 
vvord,  it  is  by  colorimetric  essays  that  I  judge  of 
the  quality  of  the  cochineals  of  commerce.  This 
method  appears  to  me  so  simple  and  so  convenient, 
that  I  think  it  right  to  make  it  known.  It  enables 
the  consumer  to  judge  of  the  value  of  a  cochineal 
as  well  as  the  chemist. 

As  I  have  before  said,  two  kinds  of  cochineal 
are  found  in  commerce:  grey  and  black.  The 
grey  cochineal  may  be  separated  into  two  very 
distinct  varieties.  The  first  is  large,  heavy,  regular  - 
the  eleven  rings  which  form  it  are  distinctly  seen’, 
the  insect  has  pretty  nearly  preserved  its  form, 
convex  on  one  side,  and  concave  on  the  other;  its 
grey  colour  is  owing  to  the  whitish  powder  with 
winch  it  is  covered  during  its  growth.  The  second 
variety  is  irregular,  and  quite  without  form.  The 
whitish  coating  which  covers  it  is  heaped  in  such 
great  quantities  m  the  concave  part  and  between 
lie  rings  of  the  insect,  that  it  is  in  the  form  of  small 
round  masses,  in  which  it  is  hard  to  distinguish 
any  traces  of  the  rings  so  well  characterised  in  the 
first  variety.  This  cochineal  is  in  general  the 
heaviest;  it  almost  always  contains,  independent 
of  the  talc  in  which  it  lias  been  rolled,  some  sand  or 
metallic  dust,  which  singularly  increases  its  weight. 


Black  cochineal  does  not  offer  very  distinct 
characteristics;  it  is  sometimes,  like  the  grey 
cochineal.  No.  1,  heavy,  concave  on  one  side, 
convex  on  the  other ;  at  other  times  it  is  quite 
irregular,  small  and  wrinkled  in  every  direction  ;  it 
is  almost  impossible  to  distinguish  its  first  form 
and  some  traces  of  the  rings  which  compose  it. 
These  latter  characters  belong  especially  to  zacca- 
tillde  cochineal. 

Exhausted  Black  Cochineal. — Until  1840,  the 
calico-printers,  after  having  treated  the  cochineal 
at  different  intervals  with  water,  threw  it  away  as 
completely  exhausted.  M.  Lemoine,  a  dyer  of 
Rouen,  was,  I  believe,  the  first  whom  the  idea 
struck  of  ascertaining  if  this  cochineal,  which  the 
cotton  printers  threw  away,  was  entirely  deprived 
of  its  colouring  principle.  He  found  that  it  still 
contained  from  about  15  to  18  per  cent.  The 
dyer  now  buys  this  residue  from  the  cotton  printer, 
at  the  price  of  from  Is.  6d.  to  2s.  6d.  the  2  lbs. ; 
he  dries  it,  spreads  it  in  thin  layers  in  a  well-aired 
place,  and  preserves  it  in  barrels  for  use.  This 
cochineal,  having  begun  to  undergo  decomposition 
during  its  desiccation,  always  has  a  smell  of  putri- 
fied  animal  matter ;  it  is  black,  quite  without  form, 
often  agglomerated  into  more  or  less  large  masses. 

Down  oj  Cochineal. — We  sometimes  find  a 
grey  light  substance,  in  commerce,  mixed  with  a 
great  quantity  of  small  black  granules,  hard  to  the 
touch ;  this  substance  is  known  by  the  name  of 
down,  or  cochineal  siftings.  MM.  Fee,  Boutron 
Charlard,  Bussy,  and  Guibourt,  who  have  written 
on  this  insect,  do  not  speak  of  this  product.  It 
contains  about  20  per  cent,  of  colouring  matter. 

These  two  products  have  lost  much  of  the  pre¬ 
ference  which  dyers  used  to  give  them,  on  account 
of  the  low  price  at  which  they  were  to  be  bought ; 
because,  in  order  to  obtain  as  beautiful  a  tint  and 
as  dark  a  one  with  them  as  that  obtained  with 
pure  cochineal,  three  or  four  times  as  much  matter 
is  necessary,  to  which  must  always  be  added  a 
small  quantity  of  unexhausted  cochineal;  secondly, 
because  this  matter  fills  up  the  vats,  and  is  very 
hard  to  detach  from  the  tissue. 

I  owe  to  the  kindness  of  the  merchants  of  this 
town  thirty  specimens  of  cochineal,  on  which  I 
have  made  experiments.  In  the  houses  which 
carry  on  a  wholesale  trade  in  this  commodity,  I 
have  constantly  found  the  same  kinds  of  cochineal ; 
the  pure  grey  cochineal,  No.  1,  or  grey  cochineal 
of  the  Canaries ;  the  blackish-grey  or  zacatillee 
cochineal,  No.  2  ;  and  the  black,  or  zacatillee 
cochineal,  No.  3.  This  last  is  adulterated  ;  mer¬ 
chants  buy  it  as  such.  According  to  the  informa¬ 
tion  I  gathered  from  these  gentlemen,  a  great  part 
of  the  cochineals  which  come  to  Bordeaux  are 
converted  into  zacatillee  cochineal.  There  are 
persons  in  this  town  whose  sole  occupation  this  is. 
This  cochineal  is  offered  to  the  merchants  at  from 
0,  8  and  10  per  cent,  below  the  current  price. 
Guibourt,  as  I  before  said,  mentions  this  fraud  as 
a  certain  proof  that  the  black  cochineal  is  superior 
to  the  grey. 

By  examining  the  zacatillee  cochineals  of  com¬ 
merce  attentively,  knowing  moreover  that  they  are 
always  sold  below  the  current  price,  I  thought 
that  only  two  kinds  of  adulteration  were  possible ; 
the  first  might  consist  in  rolling  the  cochineal, 
rendered  moist,  in  a  black  heavy  powder  (manga¬ 
nese,  for  example),  to  change  the  colour  and  in¬ 
crease  the  weight ;  the  second,  to  deprive  it  of  the 
whitish  layer  which  covers  it,  by  soaking  it  in 
boiling  water,  which,  at  the  same  time,  must  take 
part  of  its  colouring  matter  from  it,  which  would 
be  made  use  of.  The  first  method  hardly  seems 
probable;  a  part  of  the  black  dust,  becoming 
detached  by  rubbing,  would  always  betray  the 
adulteration.  Tbe  irregular  form  of  this  cochineal, 
and  the  roseate  lustre  which  it  presents,  lead  me 
to  think  that  the  second  kind  of  supposed  adulte¬ 
ration  is  the  most  likely.  I  am  therefore  of 
opinion,  according  to  my  experiments,  that  grey 


cochineal  is  treated  with  warm  water  to  extract 
a  part  of  its  colouring  principle,  that  by  this  im¬ 
mersion  the  insect  is  in  great  part  deprived  of  the 
white  powder  which  covers  it,  and  is  transformed 
into  black  zacatillee  cochineal.  Whether  it  is 
this  or  any  other  method  which  is  put  in  practice, 
it  is  certain  that  the  zacatillee  cochineal  is  less  rich 
in  colouring  principle,  It  is  sold  as  such  in  com¬ 
merce;  but  it  often  happens  that  zacatillee  is 
advertised  at  6  per  cent.,  and  that  it  is  10,  12,  and 
sometimes  more.  Up  to  the  present  time  the 
buyer  has  not  possessed  an  easy  method  of  appre¬ 
ciating  the  different  degree  of  adulteration. 

In  the  specimens  which  I  procured  from  per¬ 
sons  who  retail  cochineal,  I  found  exactly  the 
three  qualities  before  mentioned,  in  addition  to 
the  grey  cochineal  No.  2,  which  is  frequently  met 
with,  and  a  cochineal  which  is  quite  black  and 
contains  a  little  sand.  It  is  almost  always  in  these 
last  two  that  I  found  matters  introduced  to  in¬ 
crease  the  weight. 

When  examined  with  a  glass,  the  metallic 
powder  that  I  obtained  from  four  specimens  only 
of  cochineal  out  of  twenty-three,  presented  all  the 
physical  characters  of  lead  filings.  Treated  with 
nitric  acid,  it  yielded  a  solution,  which,  when 
tested  with  chemical  agents,  showed  all  the  cha¬ 
racters  peculiar  to  the  salts  of  this  metal. 

The  result  from  what  precedes  is,  that  the 
adulteration  mentioned  by  M.  Boutigny  is  but 
little  spread  in  the  wholesale  trade ;  that  this 
sophistication  is,  as  I  suspected,  made  in  France, 
and  with  the  exhausted  cochineals. 

Colorimetric  Tests. — I  shall  not  describe  the 
colorimeter,  but  shall  refer  for  that  to  the  memoir 
of  M.  Houton  Labillardiere,  in  the  Bulletins  dc 
V Academie  lloyale ,  1827,  p.  73.  The  memoir 
of  M.  Girardin,  inserted  in  the  Bulletin  de  la 
Socicte  Libre  d' Emulation,  1836,  p.  149,  may 
also  be  consulted. 

The  colouring  matter  of  cochineal  being  soluble 
in  water,  I  have  used  this  solvent  for  exhausting 
the  different  kinds  which  I  have  submitted  to 
examination  in  the  colorimeter.  I  operated  in 
the  following  manner : — I  took  a  grain  of  each 
of  the  cochineals  to  be  tried,  dried  at  122  deg.  F. ; 
I  submitted  them  five  consecutive  times  to  the 
action  of  200  grains  of  distilled  water,  at  water- 
bath  heat,  each  time  for  an  hour  ;  for  every  200 
grains  of  distilled  water  I  added  two  drops  of  a 
concentrated  solution  of  acid  sulphate  of  alumina 
and  of  potash.  This  addition  is  necessary  to  obtain 
the  decoctions  of  the  different  cochineals  exactly 
of  the  same  tint,  in  order  to  be  able  to  compare 
the  intensity  of  the  tints  in  the  colorimeter*. 

The  purchaser  now  examines  his  cochineal  by 
dyeing  a  sample  of  wool.  The  result  obtained  is 
compared  with  that  of  a  cochineal  whose  tinctorial 
value  is  known  to  him ;  he  operates  at  water-bath 
heat  for  two  hours.  Having  begun  this  investiga¬ 
tion  in  the  hope  of  giving  an  easier  and  quicker 
process  than  those  which  have  been  used  up  to  the 
present  time,  I  have  endeavoured  to  extract  the 
colouring  matter  of  the  cochineal  by  a  single  treat¬ 
ment.  I  obtained  this  result;  that  five  decigrammes 
of  cochineal,  treated  at  water-bath  heat  for  an  hour, 
with  1000  grs.  of  spring  water,  and  the  addition 
of  ten  drops  of  a  solution  of  alum,  were  almost 
entirely  exhausted.  The  liquor,  when  cold,  was 
perfectly  transparent,  and  gave  in  the  colorimeter 
the  same  results  which  I  obtained  by  the  first  pro¬ 
cess.  The  apparatus  which  I  used  is  composed  of 
two  flasks  of  about  a  quart  capacity,  suspended 
by  their  necks  to  a  small  plank,  the  two  extremi¬ 
ties  of  which  rest  on  the  edge  of  a  cylindrical 


*  Care  must  be  taken  not  to  add  to  the  water, 
which  serves  to  extract  the  colouring  matter  from 
the  different  cochineals,  more  than  the  requisite 
quantity  of  acid  sulphate  of  alumina  and  solution 
of  potash,  because  a  stronger  dose  would  precipitate 
a  part  of  the  colouring  matter  in  the  state  of  lake. 
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vase,  which  serves  as  a  water-bath  for  them. 
Before  applying  heat,  the  weight  of  each  flask  con¬ 
taining  the  cochineal  and  the  alum  water  in  the 
indicated  proportions  should  be  separately  taken. 
After  an  hour’s  boiling  it  is  left  to  cool,  each  flask 
is  again  separately  weighed,  and  to  each  of  them 
is  added  the  quantity  of  distilled  water  necessary 
to  establish  the  primitive  weight. 

Some  time  ago,  M.  Boutigny  sent  me  four 
specimens  of  cochineal  which  he  had  received 
from  M.  Pimont  of  Bolbeck  : — 1,  a  cochineal 
from  the  Canaries;  2,  a  blackish-grey  or  zacatillee 
cochineal ;  3,  a  black  or  zacatillee  cochineal ;  4, 
and  lastly,  a  small  blackish-  grey  cochineal,  known 
by  the  name  of  rosette  cochineal.  Till  then  I  had 
employed  as  basis  for  my  experiments  cochineal 
from  the  Canaries,  obtained  from  a  merchant  in 
this  town. 

The  rosette  cochineal  gave  me  more  colouring 
matter.  The  tinctorial  value  is  to  that  of  the 
grey  cochineal  as  105  or  110  are  to  100. 

In  order  to  estimate  a  cochineal  in  the  colori¬ 
meter,  two  solutions,  obtained,  as  described  above, 
are  taken  ;  some  of  these  solutions  are  introduced 
into  the  colorimetric  tubes  as  far  as  zero  of  the 
scale,  which  is  equivalent  to  100  parts  of  the 
superior  scale ;  these  tubes  are  placed  in  the  box, 
and  the  tint  of  the  liquids  enclosed  is  compared 
by  looking  at  the  two  tubes  through  the  eye-hole, 
the  box  being  placed  so  that  the  light  falls  exactly 
on  the  extremity  where  the  tubes  are.  .  If  a  dif¬ 
ference  of  tint  is  observed  between  the  two  liquors, 
water  is  added  to  the  darkest  (which  is  always 
that  of  the  cochineal  taken  as  type)  until  the  tubes 
appear  of  the  same  tint*.  The  number  of  parts 
of  liquor  which  are  contained  in  the  tube,  to  which 
water  is  added,  is  then  read  off;  this  number,  com¬ 
pared  with  the  volume  of  the  liquor  contained  in 
the  other  tube,  a  volume  which  has  not  been 
changed,  and  is  equal  to  100,  indicates  the  rela¬ 
tion  between  the  colouring  power  and  the  relative 
quality  of  the  two  cochineals.  And  if,  for  ex¬ 
ample,  60  parts  of  water  must  be  added  to  the 
liquor  of  the  good  cochineal,  to  bring  it  to  the  same 
tint  as  the  other,  the  relation  of  volume  of  the 
liquids  contained  in  the  tubes,  will  be  in  this  case 
as  160  is  to  100,  and  the  relative  quality  of  the 
cochineals  will  be  represented  by  the  same  rela¬ 
tion,  since  the  quality  of  the  samples  tried  is  in 
proportion  to  their  colouring  power. 

Conclusion. 

1.  The  adulteration  of  cochineal  by  a  metallic 
substance,  mentioned  by  M.  Boutigny,  is  not  of 
frequent  occurrence  in  the  trade,  but  it  exists, 

2.  The  value  of  the  different  cochineals  tried, 
may  be  separated  into  very  distinct  classes.  The 
rosette  cochineal  and  the  grey  cochineal,  which  I 
have  always  taken  for  comparison,  appear  to  me 
to  be  the  richest  met  with  in  the  trade.  In  the 
second  rank  I  will  place  the  other  grey  cochineals 
No.  1,  which  I  have  tried,  and  the  zacatillee 
cochineals.  Last,  come  the  grey  cochineals,  No.  2, 
and  the  zacatillee  cochineals,  which  I  think  adul¬ 
terated  and  in  great  measure  exhausted. 

3.  A  single  treatment  pretty  well  exhausts  a 
sample  of  cochineal,  so  as  to  give  a  just  notion  of 
its  tinctorial  value  and  of  its  trade  price. 

4.  I  am  induced  to  think  that  the  richness  of 
the  cochineals  depends  greatly  on  the  mode  of 
cultivation  of  this  insect,  and  on  the  district 
whence  it  is  derived. — Journ.  de  Pharm.  e(  de 
Chim.  and  Chemical  Gazette. 


*  For  diluting  the  liquors  the  same  water  must 
always  be  used  which  has  served  to  extract  the 
colouring  matter  of  the  cochineals  under  examina 
tion,  otherwise,  the  darkest  decoction  would  pass 
into  violet,  as  water  was  added  to  it,  to  bring  back 
the  tint  to  the  same  degree  of  intensity,  as  that  of 
the  decoction  to  which  it  is  compared . 


ON  RESPIRATION. 

By  Magnus. 

At  the  sitting  of  the  Royal  Academy  of  Ber¬ 
lin,  June  17,  1844,  Magnus  communicated  some 
remarks  on  respiration.  A  short  time  back 
Gay  Lussac  submitted  to  the  Academy  of  Sci¬ 
ences  at  Paris,  a  critical  review  of  a  work  on 
the  gases  contained  in  the  blood  :  viz.,  oxygen, 
hydrogen,  and  nitrogen,  published  by  Magnus, 
seven  years  ago.  According  to  this  review, 
which,  however,  contains  no  new  experiments, 
the  theory  of  the  function  of  respiration  esta¬ 
blished  as  the  result  of  that  work,  would  be 
destitute  of  any  sure  experimental  basis,  and 
must  be  considered  as  a  mere  speculation,  or  as 
derived  from  experiments  which  are  rather 
calculated  to  prove  the  reverse  of  the  inferences 
deduced  from  them. 

The  various  theories  relative  to  respiration, 
may  be  comprised  under  the  following  heads  : — 

1.  The  older  theory  of  Lavoisier,  that  the 
inspired  oxygen  combines  in  the  lungs  with  a 
portion  of  the  carbon  of  the  blood,  and  escapes 
as  carbonic  acid  with  the  air  expired. 

2.  Theories,  according  to  which  the  inspired 
oxygen  produces  in  the  lungs  new  combinations, 
which,  afterwards  uniting  in  the  capillary 
vessels  only  with  carbon  and  nitrogen,  are 
converted  into  other  combinations,  and  return 
with  the  venous  blood  to  the  lungs,  where,  on 
the  accession  of  oxygen,  they  are  decomposed, 
and  separated  as  water  and  carbonic  acid.  In 
these  theories,  which,  in  opposition  to  the  follow¬ 
ing,  may  be  called  the  chemical  ones,  the  separa¬ 
tion  of  the  carbonic  acid  and  real  oxidising  pro¬ 
cess  invariably  takes  place  in  the  lungs,  and  in 
this  they  differ  from  the  following,  which  may 
be  called  the  theories  of  absorption. 

3.  The  theory  by  which  it  is  maintained,  that 
the  inhaled  oxygen  is  merely  absorbed  by  the 
blood,  and  conveyed  to  the  capillary  vessels,  in 
which  it  is  employed  to  oxidise  certain  sub¬ 
stances,  converting  them  into  carbonic  acid  and 
water,  which  are  received  by  the  blood,  and 
return  with  it  to  the  lungs,  where,  coming  in 
contact  with  the  air  of  the  atmosphere,  they  are 
excreted ;  afterwhich  a  fresh  quantity  of  oxygen 
is  absorbed,  which  undergoes  the  same  changes. 
In  addition  to  these,  as  a  fourth  theory,  may  be 
considered — 

4.  The  oxygen  enters  into  chemical  combina¬ 
tion  with  the  blood  into  the  lungs,  which  is 
decomposed  in  the  capillary  vessels,  there  pro¬ 
ducing  water  and  carbonic  acid  ;  these  bodies 
are  received  by  the  blood,  without,  however, 
forming  with  it  a  chemical  combination,  and  are 
removed  in  the  lungs  on  coming  in  contact  with 
air. 

After  having  shown  in  the  above  mentioned 
work,*  that,  on  passing  hydrogen,  nitrogen,  or 
atmospheric  air  through  venous  blood,  carbonic 
acid  is  disengaged,  the  quantity  of  the  latter 
body  remaining  the  same,  whatever  kind  of  gas 
was  employed  for  that  purpose,  and  that  in 
vacuo,  on  sufficient  rarefaction  from  the  same 
liquid,  carbonic  acid  is  likewise  obtained,  and 
that,  consequently,  venous  blood  contains  car¬ 
bonic  acid  in  a  real  state  of  absorption  :  an 
assertion  which,  a  short  time  before,  was  con¬ 
troverted  ;  it  seemed  probable  that  the  function 
of  respiration  takes  place  according  to  one  of 
the  theories  of  absorption. 

To  establish  this  assertion,  it  is  not  sufficient 
to  prove  that  carbonic  acid  is  present  in  both 
venous  and  arterial  blood,  and  that  oxygen  and 
nitrogen  are  found  in  both ;  because  the  blood 
might  contain  all  the  three  gases  merely  in  a 
state  of  absorption,  without  their  participating 
in  the  act  of  respiration.  But  if  this  be  the  case, 
the  arterial  blood  should  contain  as  much  oxygen, 
and  this  body  be  therein  in  the  same  proportion 
with  reference  to  the  carbonic  acid,  as  occurs  in 
venous  blood.  This  circumstance  serves  as  a 
means  for  examining  whether  or  not  the  ab¬ 
sorbed  gases  really  act  any  part  in  the  function 
of  respiration,  If,  therefore,  to  show  that  in 


*  Poggendorff’s  Annalen,  xl,  583. 


arterial  blood  the  carbonic  acid  is  displaced  by 
an  equal  volume  of  oxygen  be  still  a  desideratum, 
still  the  proofs  given  that  the  proportion  of  oxy¬ 
gen  relative  to  the  carbonic  acid,  is  greater  in 
arterial  than  in  venous  blood,  fully  warrant  the 
conclusion,  that  the  respiration  is,  at  least  to  a 
certain  extent,  based  on  absorption.  This  alone 
was  the  object  of  that  work.  Of  this  manner  of  ar¬ 
guing,  however,  Gay  Lussac  makes  no  mention 
whatever.  He  recalculates  the  results  of  the 
experiments,  and  reduces  the  quantities  of  gases 
obtained  to  the  same  volume  of  blood  ;  though, 
throughout  the  description  of  these  experiments, 
it  appears  that  the  quantity  of  air  separated 
from  the  blood  was  at  one  time  greater,  and  at 
another  less ;  and  after  having  communicated 
those  experiments,  it  was  expressly  stated  (p. 
600),  “  that  the  circumstance  that  the  quantities 
of  air  obtained  in  the  several  experiments,  are 
not  entirely  concordant,  is  to  be  attributed  to  the 
circumstance  that  the  above-described  access 
given  to  air  by  means  of  a  tube,  screwed  on, 
could  not  be  repeated  in  all  experiments  in  a 
like  number  of  times,  because  the  period  during 
which  the  froth  was  settling  likewise  varied.” 

Gay  Lussac  observes,  that  it  is  against  his 
arguments  that  only  the  tenth  part  of  the  car¬ 
bonic  acid  was  subtracted  from  the  blood. 
“  But,”  he  continues,  “it  is,  notwithstanding, 
to  be  supposed  that  the  fractional  quantities  of 
carbonic  acid,  obtained  by  Magnus,  are  propor¬ 
tional  to  the  whole  amount  of  it,  contained  in 
the  various  kinds  of  blood.”  It  must  be  well 
remarked,  that  on  this  ground  the  whole  con¬ 
clusion  is  based.  It  would  be  true,  on  the 
supposition  that  the  air  was  always  under  the 
same  circumstances  subtracted  from  the  blood ; 
but,  from  the  passage  quoted  above,  it  appears 
that  this  could  not  be  done.  The  following  was 
the  mode  of  operating  : — a  vacuum  was  produced 
over  the  blood,  the  gases  filling  it  passed  into 
another  vessel,  and  the  vacuum  thus  again 
restored  ;  the  same  process  was  repeated  as 
many  times  as,  ou  account  of  the  froth  remaining 
on  the  blood,  could  be  managed.  The  circum¬ 
stances,  therefore,  under  which  the  gases  were 
subtracted  from  the  blood,  were,  certainly,  not 
always  the  same.  In  addition  to  this,  it  appears 
by  a  simple  calculation,  that,  on  separating  from 
a  liquid i  several  gases  absorbed  by  it,  their  rela¬ 
tive  amount  in  the  first  portions  differs  from  that 
occurring  in  the  subsequent  ones.  A  fact,  of 
which  no  one  is  better  aware  than  Gay  Lussac, 
he  having  proved  it  by  experiments,  mentioned 
by  himself  in  the  very  review"  in  question,  on  the 
quantities  of  oxygen  and  nitrogen  absorbed  by 
water,  when  exposed  to  atmospheric  air,  insti¬ 
tuted  by  himself,  in  common  with  M.  de 
Humboldt ;  and  though  in  those  experiments, 
the  gases  were  removed  by  boiling,  it  is  yet 
evident,  that,  hy  this  operation,  nothing  else 
happens  than  that  the  pressure  under  which 
they  exist  is  removed.* 

We  cannot  conceive,  therefore,  how  Gay 
Lussac  could  maintain  that  the  quantities  of 
carbonic  acid  obtained  in  the  single  experiments 
should  always  be  proportionate  to  its  whole 
amount  occurring  in  the  blood,  it  having  con¬ 
sisted  sometimes  of  six,  but  generally  of  from 
ten  to  twelve,  proportions  yielded  to  the  vacuum. 

But  if  this  proportion  does  not  exist,  the  prin¬ 
cipal  argument  of  the  whole  critical  review  falls 
to  the  ground.  For,  to  reduce  the  quantities  of 
the  gases  obtained,  to  an  equal  volume  of  blood, 
is  then  incomprehensible. 

Gay  Lussac,  moreover,  takes  a  mean  from  the 
experiments  calculated  in  that  manner.  It  is, 
however,  not  judicious  to  proceed  thus;  for  the 

*  These  gentlemen  having  disengaged,  by  boil¬ 
ing  the  air  from  water  of  the  Seine,  and  col¬ 
lected  it  in  fractioned  portions,  found  it  to  be  of 
the  following  composition  : — 


Portion.  Oxygen.  Nitrogen. 

First .  23-7  .  .  76-3 

Second .  27.4  .  .  72-6 

Third .  30-2  .  .  69-8 

Fourth .  32*5  .  .  67'5 


— Journal  de  physique  par  Delamdtherie,  and 
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lood  of  the  same  animal  varies  at  different 
mes,  especially  if  venesection  has  been  per¬ 
formed  some  days  previously,  and  this  is  still 
more  the  case  when  various  animals  are  employed 
n  the  experiments  ;  but,  besides  these,  if  in 
xperimenting  with  venous  blood,  some  animals 
urnished  blood  containing  a  less  amount  of  air 
ban  others  did,  the  sums  of  gas  of  all  the  expe¬ 
riments  with  veuous  blood,  relative  to  the  blood 
employed,  will  be  less  than  that  of  the  experi¬ 
ments  with  the  arterial  blood.  But  it  is  clear 
that  a  smaller  quantity  of  air  withdrawn  must 
contain  less  carbonic  acid  than  a  larger  one. 
According  to  Gay  Lussac,  the  whole  quantity  of 
the  arterial  blood  employed  in  his  experiments 
drawn  from  various  individuals,  of  calves  and 
horses,  amounts  to  608  cubic  centimetres ;  and 
the  gas  separated  from  it  to  63’4  cubic  centi¬ 
metres,  or  10-43  per  cent,  of  the  blood,  whereas 
the  sum  of  the  venous  blood  amounts  to  8-63 
cubic  centimetres,  from  which  66-3  cubic  centi¬ 
metres,  or  only  7-68  per  cent.,  were  separated. 
It  is  not  surprising,  that  in  calculating  the 
amount  of  carbonic  acid,  according  to  these 
numbers,  more  of  it  is  found  in  arterial  than  in 
venous  blood.  But  this  result  is  merely  acci¬ 
dental  ;  for  it  might  have  happened  that  much 
more,  or  much  less,  air  might  have  been  sepa¬ 
rated  from  the  venous  blood.  The  conclusion, 
therefore,  that  it  appears  from  these  experiments 
that  less  carbonic  acid  is  contained  in  venous 
than  in  arterial  blood,  is  erroneous,  because  the 
experiments  were  neither  meant  to  prove,  nor 
could  they  prove,  in  what  ratio  the  gases  stand 
with  reference  to  the  blood  ;  but  it  was  merely 
stated,  that  in  arterial  blood  the  proportion  of 
oxygen,  relative  to  carbonic  acid,  was  greater 
than  in  venous  blood.  And  this  they  indeed 
show,  for,  on  considering  the  sums  of  the  experi¬ 
ments,  according  to  the  very  calculation  of  Gay 
Lussac,  we  find— - 

Arterial  blood. 

Carbonic  acid  .  .  .  39\5  or  62-3  per  cent. 

Oxygen . 14-7  „  23-2  „ 

|  Nitrogen .  9-2  „  14-5  ,, 


63-4  100-0 

“Venous  blood. 

Carbonic  acid  .  .  .  47-5  or  71-6  per  cent. 

Oxygen . 10-1  „  15-3  „ 

Nitrogen .  8'7  ,,  13-1  „ 


66-3  100-0 

That  M.  Gay  Lussac  did  not  mention  this 
result  is  the  more  striking,  it  having  been 
expressly  stated  in  the  treatise  (p.  600).  ‘‘From 
this  table  it  appears  that  the  ratio  of  oxygen,  with 
reference  to  the  carbonic  acid,  is  greater  in 
arterial  than  in  venous  blood.” 

After  having  shown  the  real  bearing  of  the 
proportion  on  which  the  whole  critical  review 
of  Gay  Lussac  is  chiefly  based,  we  must  not 
leave  unnoticed  the  other  remarks  contained 
therein.  In  the  treatise  quoted,  it  was  proved, 
so  far  as  it  could  be  done  by  the  data  obtained, 
that  the  carbonic  acid  absorbed  by  the  blood  is 
sufficient  to  yield  the  whole  quantity  of  the  car¬ 
bonic  acid  expired  by  an  adult  person.  Gay 
Lussac,  however,  goes  beyond  this  ;  based  on 
the  suppositions  there  made  (though  they  might 
have  been  too  high.by  double  their  given  amount), 
he  calculates  how  much  oxygen  is  absorbed  by 
the  arterial  blood.  He  is  of  opinion  that  this 
blood  must  contain  not  only  a  volume  of  oxygen 
equal  to  that  of  the  carbonic  acid  expired,  for 
the  production  of  which  it  was  employed  ;  but 
m  addition  to  this,  one-third  more  of  oxygen,  to 
generate  the  water  expired  ;  from  which  it 
would  follow,  that  one-third  more  of  oxygen  is 
invariably  inspired  than  carbonic  add  is  expired. 

his,  however,  is  opposed  to  all  experiments  on 
respiration. 

The  circumstance  that  the  substances  secreted 
in  the  capillary  vessels  need  not  to  consist 
merely  of  carbon  and  hydrogen,  but  may  like¬ 
wise  contain  oxygen,  has  evidently  been  lost 
sight  of.  The  composition  of  expired  and  in¬ 
spired  air  positively  shows  that  these  substances 


still  contain  a  sufficient  quantity  of  oxygen  to 
form  water  with  the  hydrogen,  if  this  liquid  was 
not  already  separated  as  such  in  the  capillary 
vessels. 

In  a  second  calculation,  based  on  various 
suppositions,  Gay  Lussac  arrives  at  the  conclu¬ 
sion  that,  in  the  act  of  respiration,  the  venous 
blood  gives  up  13  per  cent,  of  its  volume  of 
carbonic  acid,  and  that  to  effect  this,  17  per 
cent-  of  it  must  be  contained  therein.  He,  how¬ 
ever,  says — “  This  (the  17  per  cent.)  is  the 
minimum  of  carbonic  acid  which  venous  blood 
should  contain  ;  and  as  arterial  blood  also  con¬ 
tains  it,  this  minimum  would  be  the  difference  of 
the  quantities  of  carbonic  acid  contained  in 
eacli  blood.” 

It  is  inconceivable  how  this  could  have  been 
asserted,  it  having  been  stated  just  now,  that 
the  difference  of  the  carbonic  acid  of  the  two 
kinds  of  blood,  amounts,  as  a  minimum,  to  13 
per  cent.,  in  consequence  of  which,  in  arterial 
blood  4  per  cent,  would  remain  as  a  minimum. 
By  the  first  calculation,  Gay  Lussac  obtained 
the  result,  that  arterial  blood  on  coming  into 
contact  with  atmospheric  air,  may  absorb  22-45 
per  cent,  of  oxygen  in  volume,  or  24*2  times 
more  than  pure  water  absorbs  under  similar 
circumstances.  This  solubility  of  oxvgen  in 
blood,  says  Gay  Lussac,  is  not  impossible,  but 
it  ought  to  have  been  proved,  or  at  least  made 
probable.  This  reproach,  not  considering  the 
stated  error,  is  well-founded,  and  the  author  is 
at  present  occupied  with  instituting  fresh  expe¬ 
riments  on  that  score  ;  but,  in  case  these  do  not 
happen  to  corroborate  the  numbers  calculated  by 
Gay  Lussac,  they  will  not  lessen  the  validity  of 
the  argument,  that  carbonic  acid  absorbed  in 
blood,  acts  a  part  in  the  respiration. 

In  concluding  this  review,  Gay  Lussac  dis¬ 
proves  that  the  change  of  colour  in  the  venous 
blood  was  for  the  greatest  part  accounted  for 
by  the  loss  of  carbonic  acid  occurring  in  the 
lungs.  He  cannot  admit  these  views,  he  says, 
for  two  reasons.  The  first  is,  that  it  had  not 
been  demonstrated  that  venous  blood  yields 
carbonic  acid  to  the  lungs  ;  and  yet,  as  was 
before  shown,  this  is  proved  by  the  very  fact 
that  the  ratio  of  carbonic  acid,  with  reference 
to  oxygen,  is  greater  in  venous  than  in  arterial 
blood.  The  second  reason  is,  that,  even  grant¬ 
ing  that  carbonic  acid  is  yielded  to  the  lungs, 
yet  a  large  portion  of  it  remains  in  arterial  blood* 
and  we  are  not  warranted  in  explaining  this 
very  remarkable  change  of  colour  by  the  differ¬ 
ence.  But  in  this  respect  nobody  is  more 
convinced  than  the  author  himself;  for  after 
having  stated  in  his  treatise  that  the  blood  on 
yielding  carbonic  acid  becomes  lighter,  he  says 
(p.  608)—“  On  the  removal  of  the  carbonic  acid, 
however,  venous  blood  never  became  of  so  light 
a  red  as  arterial  blood,  but  it  seems  that  the 
absorption  of  various  kinds  of  gases  is  likewise 
productive  of  various  changes  of  colour.  It  is 
probable,  therefore,  that  the  red  colour  of 
arterial  blood  depends  not  only  on  the  want  of 
carbonic  acid,  but  also  on  the  absorption  of 
oxygen. 

At  that  time  the  investigations  of  Peligot  on 
the  action  of  protoxide  of  nitrogen  on  the^  salts 
of  protoxide  of  iron  were  not  yet  known,  by 
which  the  assertion  that  liquids  by  merely 
absorbing,  may  entirely  change  their  colour 
was  fully  established.  We  cannot  conceive 
why  Gay  Lussac  overlooks  this  view  of  the 
change  of  colour,  confining  himself  to  observing 
that  the  author  noticed  that  venous  blood  becomes 
lighter  by  giving  up  carbonic  acid,  and  con¬ 
sidered  this  as  a  co  operating  means  for  the 
production  of  the  change  of  colour. 

From  these  remarks  it  appears — 

I-  That  the  proportion  supposed  by  Gay  Lussac 
to  exist  between  theportions  of  carbonicacid  and 
oxygen  resulting  in  the  experiments  instituted, 
and  the  whole  amount  of  these  gases  obtained  in 
the  different  kinds  of  blood  does  not  take  place, 
and  that  therefore  the  result  derived  by  Gay 
Lussac  from  that  circumstance  is  inadmissable. 

II.  That  from  these  experiments  it  evidently 
appears  that  the  absorbed  carbonic  acid  acts  a 


part  in  respiration,  because  they  show  that  the 
ratio  of  carbonic  acid  to  oxygen  is  °-reater  in 
venous  than  in  arterial  blood.  S 

III.  That  the  calculations  made  by  Gay 
Lussac  relative  to  the  amount  of  carbonic  acid 
and  oxygen  existing  in  blood  cannot  be  consi¬ 
dered  as  correct. 

In  conclusion,  it  must  be  mentioned  that 
immediately  after  the  communication  of  the  said 
critical  review,  M.  Magendie  laid  before  the 
Academy  the  results  of  an  experiment  instituted 
by  himself,  which  serves  as  a  new  corroborating 
proof  of  the  author’s  views  on  respiration;  for  it 
shows  that  the  carbonic  acid. absorbed  relative 
to  the  blood,  is  greater  in  venous  than  in  arterial 
blood,  being  in  the  former  seventy-eight  per  cent, 
and  in  the  latter  sixty-six  per  cent — Chemist.  ’ 


ON  THE  PROTECTION  OF  DRESSES  AND 
OTHER  MATERIALS  AGAINST  I  RE. 


There  are  few  subjects  more  worthy  of  the 
attention  of  cnemists,  than  the  power  some  salts 
have  of  enabling  bodies  to  resist  the  action  of 
tlame.  Scarcely  a  week  passes  without  some 
fearful  accident  being  recorded,  and  though  the 
improved  architecture  of  our  streets,  the  great 
activity  of  the  fire  brigade,  and  the  free  supply 
of  water,  would  appear  as  efficient  guarantees 
against  a  repetition  of  that  fearful  calamity, 
the  destruction  of  London  by  fire,  yet  from  the 
extreme  combustibility  of  the  materials  employed 
by  builders,  when  once  the  fire  has  obtained 
some  power,  the  destruction  of  the  house  at¬ 
tacked  appears,  in  nearly  every  case,  to  be  com¬ 
plete.  Lately,  however,  attention  has  been 
more  strongly  directed  to  affording  some  protec¬ 
tion  to  the  gauze  and  other  dresses  worn  by 
ladies,  in  consequence  of  the  late  fearful 
accident,  by  which  the  stage  has  been  deprived 
of  one  of  its  most  promising  ornaments — and 
what  rendered  it  more  terrible  and  striking, 
was  the  occurrence  before  a  crowded  audience. 

It  was  our  painful  chance  to  have  been  in  the 
stalls  that  night,  and  to  have  witnessed,  even  to 
the  minutest  particular,  that  fearful  scene. 
Blame  has  been  imputed  that  no  assistance  was 
given,  and  that  a  young  and  interesting  girl 
should  have  thus  been  sacrificed,  while  hundreds 
were  looking  on  ;  but  it  should  be  at  the  same 
time  remembered,  that  iron  railings  and  the 
orchestra  would  require  to  be  passed,  and  that 
individuals  would  naturally  feel  that  repugnance 
to  come  before  the  curtain  to  which  this  girl  was 
sacrificed;  and  we  think  it  may  be  with  truth 
added,  that  had  the  name  of  the  victim  been 
known,  a  greater  alacrity  would  have  been 
displayed.  The  scene  in  the  “  Revolt  of  the 
Harem’’  is  of  course  known  to  all,  in  (which  the 
principal  dancers  are  represented  bathing  in 
the  Royal  Baths.  Miss  O’Brien  was  from  some 
trifling  cause  absent,  and  Miss  Clara  Webster 
and  Madlle.  Plunkett  were  alone  ;  this  allowed 
probably  more  freedom  to  the  graceful  movements 
of  the  dancer,  and  her  light  dress  floated  over 
the  unguarded  lamps.  Mrs.  Payne  at  that 
moment  came  forward  as  the  slave,  and  her 
scream  first  called  attention  to  the  fearful  scene. 
The  life'of  this  unfortunate  girl  was  then  in 
her  hands,  her  dress  was  barely  on  fire,  and  as 
Miss  Webster  was  leaving  the  bath,  to  have 
either  torn  it  away,  or  instead  of  screaming  and 
running  away,  to  have  thrown  her  forward  and 
have  stamped  out  or  covered  up  the  flames, 
would  have  been  attended  with  no  danger,  as  the 
dress  of  Mrs.  Payne  was  of  cotton.  But  such 
was  the  want  of  presence  of  mind  of  those 
trained  to  the  stage,  that  without  one  effort 
made-to  assist  her,  Miss  Webster  struggled  on  to 
the  stage  :  but  it  was  like  the  hare  upon  whom  a 
stoat  had  fixed,  screaming  and  treading  as  if 
afraid  to  move,  nor  was  it  till  the  flames  had 
done  their  worst,  and  till  little  remained  for 
them  to  burn,  that  the  unfortunate  girl  staggered 
to  the  side,  when  assistance  was  at  length  given 
by  a  carpenter.  This  mau  we  saw  watching  her 
from  the  side,  and  to  this  moment,  we  are  utterly 
unable  to  understand  bow,  after  the  scream  of 
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Mrs.  Payne,  this  man,  or  the  frequenters  of  the 
ballet  then  behind  the  scenes,  with  their  kid 
gloves  and  military  cloaks,  should  have  re¬ 
mained  spectators  of  so  fearful  an  occurrence  : 
fear  it  clearly  was  not,  the  man  we  marked 
seized  her  without  hesitation,  and  others  saw 
him  dash  out  the  sparks  with  his  naked  hand, 
and  thus  burn  himself  in  a  vain  effort,  when  he 
could  at  the  commencement  have  afforded  the 
same  assistance  with  a  certainty  of  success,  and 
without  the  slightest  risk.  Mr.  Payne,  immedi¬ 
ately  after  the  accident,  informed  the  audience 
of  the  name  of  the  sufferer,  that  she  was,  how¬ 
ever,  but  slightly  injured,  and  that  assistance 
was  being  then  given  to  her;  the  spectators 
became  instantly  satisfied,  and  the  performance 
again  commenced,  Madlle.  Plunkett,  with  her 
dress  burnt  in  several  places,  performing  a  pas 
seul ;  indeed,  among  the  elite  of  the  stalls,  we 
heard  those  who  had  the  entre  behind  the  scenes 
repeating  the  tale  of  Mr.  Payne;  but  no  one  at 
all  conversant  with  the  power  of  flame,  who 
witnessed  the  accident,  could  for  a  moment  have 
entertained  any  hope. 

At  the  inquest,  the.  power  which  chemical 
compounds  can  exert  of  protecting  bodies  from 
flame  was  exhibited  by  Mr.  Wakley ;  pieces  of 
gauze’ were  burnt,  and  the  newspapers  regarded 
it  as  conclusive  ;  but  these  compounds,  which 
have  been  long  known,  can  have  but  a  very 
limited  effect,  they  can  have  no  power  of  con¬ 
trolling  the  affinity  of  carbon  and  hydrogen, 
which  constitute  the  fabric,  to  unite  with  oxygen, 
and  they  can  only  act  by  glazing,  running  as  it 
were  into  a  glass,  and  thus  shielding  the  fibres 
from  the  air.  The  flame  of  phosphorus  shows 
this  action  very  distinctly  :  it  is  very  difficult 
from  this  cause  to  light  paper  with  it,  the 
phosphoric  acid  formed  during  the  combustion, 
settling  on,  and  glazing  the  paper  ;  but  the  dress, 
to  be  at  all  efficiently  protected,  must  be  satu¬ 
rated  with  the  salt,  which,  mixing  with  the 
perspiration,  would  not  only  render  it  extremely 
disagreeable  to  wear,  but  would  give  it  a  crisp¬ 
ness  and  stiffness,  utterly  destructive  of  the 
graceful  wave  and  fall  of  the  dress  of  the  dancers, 
which  add  so  much  to  the  attraction  of  the 
ballet.  In  those  scenes  where  at  all  a  near 
approach  to  fire  is  made,  as  in  pieces  of  diablerie, 
it  would  really  appear  but  an  indispensable 
precaution,  that  the  first  dancers,  who  are  the 
most  necessarily  exposed,  should  use  dresses  of 
silk  gauze  ;  the  expense  would  be  somewhat 
greater,  but  the  fabric  would  not  for  a  moment 
hold  fire,  while  it  far  exceeds  the  cotton  gauze 
in  softness  and  elegance  ;  it  is,  however,  to  the 
introduction  of  a  new  and  cheap  fabric  we  must 
alone  look  ;  and  there  are  several  substances 
which  the  ingenuity  of  our  maunfacturers,  we 
are  convinced,  could  render  available.  All 
woollen  fabric  is  peculiarly  incombustible  ;  and 
a  gauze,  we  have  no  doubt,  could  be  made  from 
it.  Asbestos  would  be,  we  fear,  from  its 
expense  unavailable  ;  yet  this  mineral  resists 
in  the  highest  degree  the  action  of  heat.  To 
clean  it  we  are  in  the  continual  habit  of  throwing 
it  into  the  fire,  the  impurities  are  burnt  away; 
and  it  recovers  immediately  its  natural  white¬ 
ness.  Aldini  proposed  the  manufacture  of 
dresses  of  this  material  for  the  fire  brigade ;  he 
availed  himself,  in  addition,  of  the  power  which 
wire  gauze  affords  of  stopping  the  passage  of 
flame  :  a  man  we  saw  thus  protected  pass 
unharmed  amidst  heaps  of  burning  straw, 
occasionally  even  hid  from  view  by  the  sheets  of 
flame.  Colonel  Mayne  considered  it,  however, 
too  cumbersome  a  dress  for  general  service  ;  but 
some  portions  of  the  dress  could  evidently  be 
adopted  with  advantage  by  the  fire  brigade  ;  in 
place,  for  example,  of  the  heavy  and  ineffective 
helmet,  one  prepared  of  light  wire  gauze,  fitted 
with  a  vizor  and  light  lining  of  flannel,  or  any 
nonconducting  substance,  would  be  a  great  pro¬ 
tection  to  meu  so  continually  exposed  to  be 
surrounded  with  flames.  The  repeated  accidents 
to  the  men  would  show  the  necessity  for  some 
additional  protection  ;  with  this  vizor  they  could 
bear  for  many  seconds  what  would  now  be  a 
fatal  atmosphere.  Though  the  helmets  may^give 


the  brigade  a  military  appearance,  yet  it  is  of 
all  things  the  most  unsuited  to  resist  blows 
from  falling  bodies,  and  being  metallic,  and 
therefore  a  perfect  conductor  of  heat,  would 
cause  inconvenience,  where  but  for  this  ill- 
judged  protection  it  would  not  be  felt.  The 
power  of  steam  might  be  also  introduced  in  the 
pumps  with  advantage.  Though  the  use  of  the 
various  'salts  particularised  on  the  inquest,  as 
alum  and  common  salt,  are  clearly,  for  the 
reasons  we  have  pointed  out,  inadmissable,  and 
the  more  powerful,  the  silicate  of  potash  and 
phosphate  of  ammonia,  which  afford  a  much 
higher  and  effective  glaze,  would  in  a  more 
limited  degree  be  open  to  the  same  objection. 
The  fabrics  would  be  in  addition  very  soon 
destroyed  ;  if  alum  was  used,  the  first  washing 
would  find  them  full  of  holes.  There  is  still 
reason  to  hope  that  by  the  use  of  some  chemical 
substance  before  the  cotton  is  worked  up,  it  may 
be  still  in  our  power  to  prepare  a  gauze  which  after 
washing  should  be  incapable  of  burning  with 
flame.  By  soaking  in  a  solution  of  corrosive 
sublimate,  vegetable  fibre  appears  to  undergo 
some  considerable  chemical  change  ;  the  results 
on  destructive  distillation  are  very  different,  nor 
is  there  the  same  quickness  of  combustion. 
Insects  can  no  longer  injure  it,  and  it  is  able  to 
resistthat  peculiar  action  of  decomposition  called 
dry  rot ;  and  the  introduction  of  it  into  ships, 
or  for  houses,  is  certainly  well  worthy  of  particu¬ 
lar  attention.  Fortheatrical  purposes,  itwould  be 
sufficient  to  invest  the  police  with  the  power  of 
removing  every  unguarded  light.  A  slight 
protection  of  wire  gauze  would,  as  a  thousand 
experiments  have  proved,  be  a  most  effectual 
guarantee  against  any  recurrence  of  so  fearful 
an  accident;  indeed,  if  the  jury  had  not  felt  the 
impossibility  of  fixing  a  deodand  which  legal 
sophistry  could  not  set  aside,  they  would  proba¬ 
bly  have  punished  the  neglect  in  this  instance. 
It  is  indeed  strange,  on  going  behind  the  scenes, 
to  see  every  light  entirely  unguarded,  though 
surrounded  by  the  most  inflammable  materials. 
The  foot  lights  would  appear  certain  to  catch 
the  dresses  of  the  dancers,  yet  they  are  left  quite 
open ;  a  line  of  wire  gauze  above  them  would 
even  improve  the  effect,  and  as  it  could  be  fitted 
for  a  few  shillings,  we  trust  that,  this  will  at 
least  be  adopted  :  some  slight  instruction  might 
also  be  given  by  which  the  performers  would 
throw  themselves  dovvn  and  beat  out  any  fire 
with  their  hands.  Men  in  some  distilleries 
have  spirits  of  wine  thrown  over  them  and  fired, 
to  give  that  presence  ofmind  in  case  of  accident; 
and  the  Ceritos  and  Taglionis  might  trust  them¬ 
selves  with  the  most  certain  confidence,  in  any 
scene,  to  the  beautiful  silken  gauze.  To  render 
wood  incombustible  is  a  subject  of  almost 
national  importance ;  it  can  now  be  partially 
effected  by  a  strong  solution  of  corrosive  sub¬ 
limate,  and  by  the  direction  which  public  atten¬ 
tion  has  received,  further  trials  will  doubtless 
lead  to  the  discovery  of  some  more  effective  and 
less  objectionable  solution.  However  dreadful 
fire  may  appear  on  land,  on  sea  it  is  peculiarly 
terrific ;  there  is  then  no  escape  ;  and  the  great 
perfection  to  which  experiments  have  been 
carried  on  in  France  with  percussion  shells,^ 
render  it  certain  that,  unless  some  measure  of 
precaution  is  taken,  our  ships,  in  the  event  of  a 
war  with  that  power,  will  probably  be  on  fire 
after  the  first  discharge  of  these  terrific  missiles. 
This  calamity  maybe  nearer  than  we  expect; 
the  recent  correspondence  of  the  two  govern¬ 
ments  published,  shows  that  but  for  the  prior 
resignation  of  his  official  situation,  our  own 
government  had  at  one  moment  determined  to 
send  Mr.  Pritchard  back  on  board  a  line  of 
battle  ship.  We  know  not  how  soon  a  hostile 
collision  might  be  brought  about,  and  all  the 
horrors  of  war  accumulated  upon  us.  Glorying 
in  our  embarrassments,  forgetful  how  much  they 
must  be  themselves  exposed,  we  find  the  Ameri¬ 
can  papers  gloat  upon  the  idea  of  firing  our 
dock-yards. 

This  protection  by  chemical  agents  against 
fire,  has  in  England  received  but  a  passing 
1  attention  ;  in  France  a  committee  was  appointed, 


but  their  report  is  incomplete.  They  found,  as 
might  indeed  have  been  anticipated,  that  those 
salts  which  absorbed  water,  and  were  always, 
therefore,  damp,  resisted  most  strongly  the 
action  of  fire  ;  salts  of  easy  fusibility,  as  the  phos¬ 
phates  and  silicates,  were  next  tried,  but  not  the 
action  of  the  metallic  salts.  Now,  it  is  evident 
that  the  mechanical  protection  of  a  solution  on 
the  exterior,  must  be,  for  all  practical  purposes, 
useless  ;  but  corrosive  sublimate  appears  to  enter 
into  a  chemical  combination  with  the  wood, 
forming  some,  comparatively  speaking,  inert 
substance.  We  have  marked  repeatedly,  in 
proof  of  this,  the  giraffes  in  Regent’s  Park  lick¬ 
ing  the  wood.  Indeed,  without  some  such  com¬ 
pound  wa3  formed,  it  would  be  impossible  to 
have  used  the  prepared  wood  in  shipbuilding 
without  salivating  the  crews.  The  withdrawal 
of  the  air,  and  then  the  application  of  strong- 
pressure,  would  probably  force  the  solution 
deeper  into  the  interstices,  aucl  thus  give  the 
solution  a  fairer  chance. 

We -remember  a  peculiarly  ingenious  applica¬ 
tion  of  the  phosphate  of  ammonia  to  prevent 
those  accidents  which  so  continually  occur  from 
the  sparks  remaining  in  the  gun  after  each 
discharge.  The  case  of  the  two  gunners  who 
perished  at  Portsmouth  during  the  salute  to  the 
King  of  the  French,  arose  from  this  cause.  It 
was  conceived  by  the  inventor,  that  bags  satu¬ 
rated  with  phosphate  of  ammonia,  would  either 
retain  sufficient  firmness  to  be  expelled  with  the 
ball,  or  that  the  sparks  would  at  least  be  pre¬ 
vented.  Twelve  calico  bags  thus  prepared 
were  fired  by  Sir  Thomas  Hastings  from  the 
Excellent  at  Portsmouth,  and  after  every  fire 
the  gun  was  carefully  examined  by  that  distin¬ 
guished  officer;  an  equal,  if  not  greater,  number 
of  sparks  than  from  the  regular  bags  of  the 
service  was  seen  after  each  fire.  The  salt  pre¬ 
vented  the  flaming,  but  did  not  prevent  the 
after  combustion.  When  flannel  cartridges  are 
used,  these  sparks  are  very  rarely  seen,  nor  is 
there  any  record,  we  believe,  of  any  accident 
during  their  use. 

By  the  adulterations  practised  in  some  trades, 
the  combustibility  of  some  bodies  is  greatly 
affected  ;  this  is  particularly  the  case  with  brown 
paper;  it  used  formerly  to  be  in  request  among 
servants  for  lighting  fires,  but  since  the  manu¬ 
facturers  have  prepared  it  with  glue  and  other 
materials,  in  addition  to  rags,  it  possesses  that 
solitary  advantage  over  the  genuine,  of  not 
burning:  to  consume  a  sheet,  it  would  be  neces¬ 
sary  to  continually  relight  it,  while  formerly  it 
burned  from  the  smallest  point,  and  a  few  drops 
of  water  were  not  sufficient  to  reduce  it,  as  at 
present,  to  an  useless  pulp. 

There  is  a  class  of  property  peculiarly  sus¬ 
ceptible  of  injury  from  this  cause— the  produce 
of  our  farms,  which  are  necessarily  so  exposed 
to  the  hand  of  an  incendiary.  Ricks,  it  has 
been  proved,  can  be  greatly  preserved  by  the 
addition  of  salt  during  the  stacking;  the  hay 
thus  seasoned,  is  fouud  to  be  more  palatable  and 
healthy  to  the  cattle,  and  if  the  straw  used  for 
thatching  were  rendered  incombustible  by  a 
coating  of  glue  and  some  incombustible  salt,  the 
tendency  of  the  fire  to  spread  so  rapidly  from  one 
rick  to  the  other  would  be,  in  some  measure, 
prevented.  There  is  another  cause  of  fire, 
probably  not  sufficiently  guarded  against.  Che¬ 
mical  combinations  producing  sufficient  heat  to 
cause  ignition.  Linseed  oil  and  sawdust  will 
nearly  invariably  do  this,  and  guano,  when 
wetted  with  sea  water,  has  thus,  lately  fired 
some  vessels.  Hay  when  packed  up  wet,  is 
certain  to  fire ;  salt  prevents,  in  some  measure, 
this  change  in  hay,  and  if  mixed  with  guano 
would  not  only  give  an  additional  security,  but 
would  prevent  that  deterioration  of  this  valuable 
manure  during  the  voyage  ;  that  it  does  suffer, 
is  proved  by  the  effluvia  of  which  the  sailors 
complain  so  much. 

In  conclusion,  we  have  to  observe  that  at  the 
moment  of  so  fearful  an  accident,  it  is  possible 
that  both  by  the  managers  of  theatres  and  the  per¬ 
formers  sufficient  care  will  be  taken  to  avoid  a 
recurrence;  but  unless  additional  cheapness 
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were  joined  to  the  incombustibility  of  a  fabric, 
we  fear  it  would  not  be  permanently  adopted. 
The  idea  of  employing  salts  as  a  protection  is 
utterly  untenable;  but  the  Lord  Chamberlain 
might,  in  so  strong  a  case  at  least,  exercise  his 
authority,  and  refuse  his  sanction  to  perform¬ 
ances  of  the  slightest  danger,  unless  the  lights 
were  protected  by  the  cheap  and  effective  wire 
gauze. — Polytechnic  Review. 


ON  THE  CHEMICAL  PHENOMENA  OF 
DIGESTION. 

By  MM.  C.  Bernard  and  C.  Barreswil. 

The  constant  acid  reaction  exhibited  by  the 
gastric  juice,  constitutes  one  of  its  essential  pro¬ 
perties.  It  is  known,  in  fact,  that  when  it  is 
neutralised  by  an  alkali,  or  by  a  carbonated 
alkali,  it  loses  altogether  its  digestive  powers, 
which,  however,  may  be  restored  to  it  by  re¬ 
establishing  the  acid  reaction.  On  the  other  hand, 
it  is  certain  that  the  acidity  is  not  the  sole  agent 
of  the  activity  of  the  gastric  juice ;  for  on  exposing 
the  pure  fluid  to  a  temperature  near  to  boiling,  it 
equally  loses  its  digestive  power,  not  by  the 
absence  of  the  acid  reaction,  which  remains  the 
same,  but  because  we  then  act  on  another  of  its 
constituents,  which  is  essentially  modified  by  heat. 

According  to  these  two  principal  facts,  we  admit 
that  the  gastric  juice  owns  its  properties  to  the 
union  of  two  principles  inseparable  in  their  action, 
viz. :  1st,  to  a  substance  with  an  acid  reaction  ; 
2nd,  a  peculiar  organic  matter  destructible  by 
heat.  In  the  present  memoir  we  shall  treat  solely 
of  the  cause  of  the  acid  reaction  of  the  gastric 
juice. 

Two  opinions  prevail  at  the  present  time 
respecting  the  cause  of  this  acidity.  In  the  one  it 
is  said  to  be  owing  to  the  presence  of  biphosphate 
of  lime ;  in  the  other  it  is  attributed  to  an  acid 
existing  in  a  free  state  in  the  gastric  juice.  The 
principal  fact  which  has  been  adduced  to  prove 
the  non-existence  of  free  acid,  and  merely  the 
presence  of  biphosphate  of  lime  is,  that  it  may  be 
treated  with  carbonate  of  lime  in  excess  without 
giving  rise  to  the  disengagement  of  carbonic  acid. 
Our  experiments  have  shown  us  that  this  happens 
solely  from  the  excessive  dilution  of  the  acid  in 
the  gastric  juice,  which  allows  of  the  small 
quantities  of  carbonic  acid  produced,  being  dis¬ 
solved  in  proportion  as  they  are  formed.  We 
have  found  that  when  the  gastric  juice  was 
previously  concentrated,  a  considerable  efferves¬ 
cence  was  obtained  with  chalk.  We  have 
moreover  observed,  that  the  gastric  juice  dissolves 
the  neutral  phosphate  of  lime,  and  have  convinced 
ourselves  that  this  salt  is  entirely  insoluble  in  the 
biphosphate  of  the  base.  From  these  experiments, 
we  have  concluded  that  the  gastric  juice  oAves  its 
acidity  to  the  presence  of  a  free  acid,  and  not  to 
the  biphosphate  of  lime. 

those  authors  Avho  have  admitted  the  presence 
of  a  free  acid  in  the  gastric  juice,  differ  in  opinion 
concerning  its  nature  ;  some  consider  it  acetic 
acid,  others  phosphoric,  the  majority  hydrochloric, 
and  lastly  some  lactic.  We  have  successively 
endeavoured  to  detect  these  different  acids. 
Before,  however,  describing  the  course  we  fol- 
lowed  in  our  experiments,  Ave  will  observe  that 
they  Avere  made  with  very  pure  gastric  juice  taken 
Irom  several  healthy  dogs. 

Acetic  acid,  being  a  volatile  acid,  Ave  submitted 
the  gastric  juice  to  distillation  at  a  gentle  heat, 
with  the  suitable  precautions  to  avoid  any  of  tin 
liquid  being  mechanically  carried  over ;  the  firs: 
products,  collected  and  tested  Avith  litmus-paper 
did  not  offer  any  acid  reaction.  Gastric  juice,  tc 
which  a  trace  of  acetic  acid,  or  even  of  acetate  o 
soda  had  been  added,  on  being  submitted  t< 
distillation,  afforded  a  product  Avhicli  was  evidenth 
hese  and  other  experiments  seem  to  prov< 
that  the  gastric  juice  contains  no  frde  acetic  aci( 
nor  acetates. 

On  reflecting  that  the  first  products  of  tin 
distillation  of  the  gastric  juice  never  exhibited  an1 
acid  reaction,  Ave  were  tempted  to  reject  likewi* 
the  presence  of  free  hydrochloric  acid,  because 
according  to  received  notions,  th  is  acid  should  hav 

scd  over  in  the  first  part  of  he  process. 


We  should,  however,  have  fallen  into  error,  as 
Avill  be  seen  from  the  following  experiment : — In 
fact,  Avhen  Avater,  slightly  acidulated  Avith  hydro¬ 
chloric  acid,  is  submitted  to  distillation,  nothing 
but  pure  water  is  found  to  pass  over  at  first,  and 
the  acid  is  not  disengaged  until  toAvards  the  end 
of  the  operation.  This  unsuspected  fact  induced 
us  to  distil  a  fresh  portion  of  pure  gastric  juice  to 
dryness.  At  first,  and  during  nearly  the  Avliole 
duration  of  the  experiment,  a  neutral  limpid  liquor 
passes  over,  which  does  not  precipitate  nitrate  of 
silver ;  the  gastric  juice  being  evaporated  to  about 
four-fifths,  the  distilled  liquor  is  perceptibly  acid, 
but  produces  no  turbidness  in  salts  of  silver ;  only 
toAvards  the  end,  Avhen  but  a  few  drops  of  gastric 
juice  are  left  in  the  retort,  the  acid  liquid  which 
passes  over  yields,  Avith  salts  of  silver,  an  evident 
precipitate,  Avhich  does  not  disappear  on  treat¬ 
ment  Avith  concentrated  nitric  acid.  There  Avas 
not  the  least  doubt  that  this  latter  product  A\ras 
hydrochloric  acid ;  but  it  remained  to  be  ascer¬ 
tained  whether  it  existed  in  the  gastric  juice,  or 
Ayhether  it  Avas  not  produced  by  the  decomposi¬ 
tion  of  a  chloride  in  the  course  of  the  operation. 

When  the  least  trace  of  oxalic  acid  is  added  to 
gastric  juice,  which,  as  is  knoAvn,  contains  some 
lime,  a  turbidness  results  from  the  formation  of 
oxalate  of  lime  insoluble  in  the  gastric  juice,  Avhile 
an  equal  quantity  of  the  same  reagent  produces  no 
turbidness  in  water  containing  tAvo-thousandths  of 
hydrochloric  acid,  to  which  some  chloride  of  cal¬ 
cium  has  been  added.  This  experiment  clearly 
demonstrates  that  the  hydrochloric  acid  exists  as 
a  chloride,  and  not  in  a  free  state  in  the  gastric 
juice,  this  will  subsequently  be  continued  by 
other  experiments. 

Phosphoric  acid  being  a  fixed  acid,  Ave  had  to 
look  tor  it  in**he  juice  concentrated  by  distilla¬ 
tion.  This  residue  had  acquired  an  excessively 
acid  reaction,  producing  effervescence  Avith  chalk; 
but  it  never  entirely  lost  its  acid  reaction,  not- 
Avithstanding  the  presence  of  an  excess  of  carbo¬ 
nate  of  lime.  This  character,  added  to  those 
which  have  been  described  by  various  authors, 
positively  indicates  the  presence  of  phosphoric 
acid.  We  then  saturated  some  gastric  juice  Avith 
lime  and  Avith  oxide  of  zinc  ;  the  filtered  solutions 
were  neutral,  and  presented  all  the  characters  of 
those,  of  lime  and  zinc,  proving  that  phosphoric 
acid  is  not  the  only  free  acid  in  the  gastric  juice  ; 
for  had.  it  been  so,  we  should  have  found,  from 
the  insolubility,  ot  the  two  phosphates,  neither 
lime  nor  zinc  in  the  filtered  liquid.  We  ascer¬ 
tained  by  experiment  that  the  other  principles  of 
the  gastric  juice,  such  as  chloride  of  sodium,  did 
not  at  all  hide  or  affect  this  reaction. 

To  determine  at  present  the  nature  of  the  acid 
which  afforded  the  soluble  salts  of  lime  and  zinc, 
it  should  be  borne  in  mind  that  it  is  an  acid  Avhich 
passes  over  toAvards  the  end  of  the  distillation, 
and  does  not  precipitate  the  salts  of  silver.  Such 
characters  are  presented  by  lactic  acid.  We  sub¬ 
mitted  to  distillation  some  Avater  acidulated  Avith 
lactic  acid,  and  Ave  found  in  this  operation  a 
striking  analogy  Avith  the  phenomena  produced  in 
the  distillation  of  the  gastric  juice,  viz. :  at  first 
nothing  but  pure  Avater  passed  over,  towards  the 
end  an  acid  liquor,  and  a  liquid  residue  strongly 
acid  is  left,  Avhich  produces  effervescence  Avith 
carbonates.  On  distilling  AAmter  acidulated  Avith 
lactic  acid,  to  Avhich  a  little  chloride  of  sodium 
has  been  added,  Ave  obtained  a  still  more  com¬ 
plete  analogy ;  the  operation  presented  three  dis¬ 
tinct  periods,  exactly  as  Avith  the  gastric  juice  ; 
fiist  only  pure  Avater  passed  over,  then  an  acid 
winch  did  not  precipitate  salts  of  silver,  and  the 
last  drops  of  the  liquid  carried  Avith  them  hydro¬ 
chloric  acid. 

This  experiment  explains  the  presence  of  hydro¬ 
chloric  acid  in  the  ulterior  products  of  the  distil¬ 
lation  of  the  gastric  juice ;  this  acid  is,  in  fact, 
derived  from  the  decomposition  of  the  chlorides 
cv  i  j  ^a(^c  a°id  in  the  concentrated  liquors, 
should  this  fact  not  suffice  to  prove  that  the 
gasti.ic  juice  contains  no  tree  hydrochloric  acid, 
the  following  experiments  will  remove  all  doubt 
on  the  subject  : — If  some  starch  be  boiled  in 
hydrochloric  acid,  it  soon  loses  the  property  of 
being  rendered  blue  by  iodine,  while  lactic  acid 
does  not  in  the  least  modify  it,  even  after  pro¬ 


longed  ebullition.  On  the  other  hand,  if  some 
starch  be  boiled  Avith  hydrochloric  acid,  to  Avhich 
an  excess  of  a  soluble  lactate  has  been  added,  the 
starch  remains  unaltered,  as  if  it  had  been  boiled 
solely  in  lactic  acid.  This  experiment  clearly 
proves  that  hydrochloric  acid  cannot  exist  in  a 
free  state  in  presence  of  an  excess  of  a  lactate 
By  similar  proofs,  it  may  be  demonstrated  that 
the  existence  of  hydrochloric  acid  is  inadmissible 
in  the  presence  of  an  excess  of  a  phosphate  or  of 
an  acetate. 

On  summing  up,  Ave  find  that  the  lactic  acid  and 
the  acid  of  the  gastric  juice  have,  in  common,  the 
characters  of  being  nonvolatile,  are  carried  over 
during  distillation  by  the  vapour  of  water,  and 
expel  hydrochloric  acid  from  chlorides.  FoIIoav- 
ing  up  the  comparison  betAveen  these  tAvo  acids, 
Ave  have  observed  in  the  acid  from  the  gastric 
juice  all  the  characters  pointed  out  by  M.  Pelouze 
for  lactic  acid ;  these  tAvo  acids,  in  fact,  give  salts 
of  lime,  barytes,  zinc,  and  copper,  soluble  in  Avater; 
a  salt  of  copper,  Avhich  forms  Avith  lime  a  soluble 
double  salt,  the  colour  of  Avhich  is  much  deeper 
than  that  of  the  simple  salt ;  a  salt  of  lime,  soluble 
in  alcohol,  and  Avhich  is  precipitated  from  the 
alcoholic  solution  by  mther.  From  the  characters 
enumerated,  the  existence  of  this  acid  appears  to 
us  to  be  at  present  incontrovertible.  Lactic  acid 
had  been  previously  pointed  out  in  the  gastric 
juice  by  M.  Chevreul  and  MM.  Leuret  and  Las- 
saigne. 

Conclusions. — From  the  facts  contained  in  this 
memoir,  Ave  may  safely  state  that  the  acid  reaction 
of  the  gastric  juice  is  not  OA\Ting  to  biphosphate  of 
lime  ;  but  that  it  results,  on  the  contrary,  from 
the  presence  of  an  acicl  in  a  free  state.  We  have 
never  been  able  to  confirm  the  existence  of  free 
hydrochloric  and  acetic  acids,  as  has  been  asserted. 

We  have  constantly  found  the  Avell -marked 
characters  of  lactic  acid  in  combination  Avith  a 
small  proportion  of  phosphoric  acid.*  In  our 
opinion,  the  lactic  acid  should  be  regarded  as  a 
constant  physiological  production  of  the  organism. 
In  fact,  to  Avhatever  conditions  of  alimentation  we 
have  subjected  animals,  Ave  have  never  observed 
the  nature  of  the  acid  principle  of  the  gastric  fluid 
to  vary.  Thus,  after  an  exclusively  vegetable  or 
animal  diet,  continued  for  several  days,  or  even 
longer,  Ave  have  always  found  free  lactic  acid. 

In  advancing  that  lactic  acid  is  the  constant 
cause  of  the  acidity  of  the  gastric  juice,  avc  do  not 
Avish  to  be  understood  as  considering  that  this  acid 
is,  from  its  nature,  gifted  Avith  certain  special 
properties,  Avhich  render  it  indispensable  to  the 
process  of  digestion.  On  the  contrary,  it  results 
from  the  experiments  of  M.  Bloudlot  and  our  OAvn, 
that  if  an  acid  reaction  is  indispensable  in  order 
that  the  dissolving  property  of  the  gastric  juice  be 
manifested,  the  kind  of  acid  producing  this  reac¬ 
tion  is  indifferent. 

Thus  Ave  have  been  able  to  saturate  gastric 
juice  with  neutral  phosphate  of  lime,  or  to  add  a 
large  excess  of  acetic  or  phosphoric  acid,  and  even 
of  hydrochloric  acid,  in  such  quantity  as  to  be 
really  in  a  free  state  in  the  liquid,  and  the  gastric 
juice  always  retained  its  digestive  properties. 
This  equivalence  of  acids,  AA'ith  respect  to  the 
activity  of  the  gastric  juice,  appears  necessary ; 
for,  at  each  moment,  from  the  very  fact  of  alimen¬ 
tation,  the  most  different  salts  are  introduced  into 
the  stomach  at  the  moment  of  the  formation  of 
the  gastric  juice.  It  may  be  conceived  that,  if 
among  these  salts  there  should  be  one  Avhose  acid 
Could  be  displaced  by  tho  lactic  acid,  the  digestive 
functions  Avould  infallibly  be  disturbed  if  the  new 
acid  set  at  liberty  could  not  replace  the  normal 
acid. — Comptes  Rendus  and  Chemical  Gazette. 


*  This  phosphoric  acid  should  be  regarded  as  a 
secondary  product  from  a  reaction  of  the  lactic 
acid  on  the  phosphates  contained  in  the  gastric 
juice. 


A  Metal  that  resembles  Silver. — Copper 
melted  Avith  tin  (about  three-quarters  of  an  ounce 
of  tin  to  a  pound  of  copper),  Avill  make  a  pale  bell- 
metal,  that  will  roll  and  ring  very  near  to  sterling 
silver. 
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DEATH  BY  STRAMONIUM. 

By  John  Spence,  Jun.,  of  Boston. 

Thursday  evening,  November  14,  1844,  at  a 
quarter-past  ten  o’clock,  I  was  called  to  visit  three 
women,  who  were  said  to  be  in  a  dangerous  con¬ 
dition  from  the  use  of  some  article  that  they  had 
taken  in  the  course  of  that  evening.  It  was  soon 
ascertained  that  they  had  steeped,  as  they  sup¬ 
posed,  about  half  an  ounce  of  hoarhound  in  a  pint 
of  water  for  a  slight  cold  ;  but  the  herb  proved  to 
be  stramonium,  which  had  been  prescribed  a  few 
weeks  before  to  be  smoked  in  a  pipe  for  asthma, 
and  they  had  each  of  them  taken  a  portion  of  this 
deadly  infusion. 

It  may  be  well  in  the  commencement  to  sketch 

briefly  each  patient.  M - -  L - -  was  upwards 

of  sixty  years,  previous  health  feeble  and  delicate. 
J - L - was  the  daughter  of  the  first-men¬ 

tioned  ;  age  about  thirty ;  constitution  good. 

E -  B -  was  upwards  of  eighty  years,  and 

naturally  of  a  very  vigorous  constitution  ;  had 
suffered  a  short  period  before  from  bronchitis,  but 
was  nearly  convalescent.  The  two  eldest  were 
widows. 

Appearances . — They  lie  in  bed  stupid,  with  a 
muttering  delirium,  unable  to  articulate  a  single 
word.  There  is  a  certain  and  peculiar  wildness  of 
countenance  ;  their  faces  are  flushed ;  pupils 
much  dilated;  conjunctiva?  highly' injected,  with 
a  total  insensibility  of  pupils ;  lips  and  tongue 
parched ;  no  vomiting ;  breathing  at  times  ster¬ 
torous,  and  laboured;  hands  cold,  with  a  trembling 
and  slightly  convulsive  movement ;  great  rigidity 
of  the  muscles  of  the  neck  and  back  ;  at  times 
active  efforts  at  utterance. 

For  the  space  of  three  hours  at  intervals,  vari¬ 
ous  antidotes  were  resorted  to,  as  ipecac,  com¬ 
bined  with  sulph.  zinci,  tartarised  antimony,  sul¬ 
phate  of  copper,  mustard  and  water,  salasratus 
and  vinegar,  draughts  of  warm  water,  tickling  of 
the  fauces.  The  various  combinations  employed 
produced  but  little  effect.  Stimulants  were  then 
substituted,  as  a  solution  of  carbonate  of  ammonia, 
a  strong  infusion  of  green  tea,  &c.,  apparently 
with  some  beneficial  effect.  Their  use  was  con¬ 
tinued  at  intervals. 

Case  I. — M - L - .  Friday,  three  o’clock, 

a.m. — There  is  a  decided  improvement ;  can  raise 
herself  in  bed,  but  mutters. — Friday  morning,  nine 
o’clock  :  Is  conscious,  though  there  is  a  wildness 
in  her  looks;  pupils  are  dilated;  talks  at  times 
coherently,  and  then  wanders.  A  purgative  was 
ordered  each  patient.  Saturday  morning :  Com¬ 
plains  of  soreness  of  the  throat  and  fauces ;  has  a 
loose  rattling  cough,  with  some  expectoration. 
Mucilaginous  drinks  were  ordered.  Having  sur¬ 
vived  the  immediate  effects  of  the  poison,  the 
chances  of  her  recovery  seemed  favourable ;  but 
she  continued  to  droop  gradually,  and,  apparently 
without  any  suffering,  life  fled  the  following 
morning. 

Case  II. — J - L - ,  the  daughter,  was  the 

least  affected ;  could  sit  up,  but  was  unable  to 
stand,  and  resembled  one  intoxicated.  Her  symp¬ 
toms  were  somewhat  of  an  hysterical  character. — 
Friday,  three  o’clock,  a.m.  :  Is  conscious;  speaks 
distinctly,  and  seems  aware  of  her  condition. — 
Friday  morning,  six  o’clock :  Pupils  continue 
dilated. — Saturday  morning:  Has  quite  reco¬ 
vered.  • 

An  incident  in  her  case  is,  perhaps,  worthy  of 
remark.  She  is  a  seamstress  by  trade,  and  is 
much  occupied  in  sewing.  At  times,  when  under 
the  influence  of  the  poison,  would  seem  to  herself 
to  be  engaged  in  her  usual  avocation,  and  thus 
would  thread  the  needle,  tie  the  knot  at  the  end, 
and  imitate,  in  every  respect,  the  routine  of  pro¬ 
cedure  of  one  thus  engaged. 

Case  III. — E - B - drank  the  most  freely 

of  the  infusion,  and  her  symptoms  were  the  most 
alarming.  The  wildness  of  countenance  in  her 
case  was  very  striking,  and  almost  startling; 
pupils  very  much  dilated,  and  totally  insensible. 
--Friday,  three  o’clock,  a.m. :  But  little  if  any 
improvement. — Friday  morning,  nine  o’clock  :  Is 
conscious,  though  the  wildness  continues;  pupils 
are  considerably  dilated ;  is  much  excited ;  talks 
thickly,  and  articulates  with  difficulty.— .Saturday 


morning :  Is  better,  though  complains  of  great 
soreness  and  dryness  of  throat ;  has  improved 
slowly  since  that  period  ;  has  at  present  some 
hoarseness  of  voice  and  a  cough,  for  which  she  is 
under  treatment. 

Remarks. — A  striking  fact,  and  one  deserving 
of  attention,  was  the  entire  absence  of  emesis,  as 
an  effect  of  the  stramonium,  and  the  seeming  im¬ 
possibility  to  produce  an  emetic  effect.  This  ten¬ 
dency  is  ascribed  to  it  by  medical  writers.  Thus, 
Wood  and  Bache  (see  “  United  States’  Dispensa¬ 
tory”)  state  that  smoking  the  leaves  of  stramo¬ 
nium  is  sometimes  attended  with  nausea,  and  that, 
when  taken  in  poisonous  doses,  it  causes  nausea 
and  vomiting.  Pereira,  in  his  “  Materia  Medica,” 
states  that  stramonium  in  moderate  doses  excites 
nausea.  Orfila,  when  speaking  of  the  effects  of 
belladonna,  stramonium,  foxglove,  &c.,  when 
taken  in  poisonous  doses,  enumerates,  among 
other  symptoms,  retchings  and  obstinate  vomit¬ 
ings.  He  states,  “  that  stramonium  is  very  poison¬ 
ous  ;  a  decoction  of  the  fruit  or  seeds  has  been 
known  to  produce  the  most  furious  delirium,  con¬ 
vulsions,  palsy,  tremblings,  and  even  death.” 

Christison  relates  a  case  of  poisoning  in  a  man, 
where  eighteen  or  twenty  grains  of  the  extract  of 
stramonium  were  taken  by  mistake  for  the  extract 
of  sarsaparilla.  As  there  are  some  points  in  that 
case  analogous  to  the  present,  it  may  not  be  amiss 
to  cite  it.  He  holds  the  following  language  in 
regard  to  it: — “  The  symptoms  were  dryness  of 
the  throat  immediately  afterwards,  then  giddiness, 
dilated  pupils,  flushed  face,  glancing  of  the  eyes, 
and  incoherence,  so  that  he  seemed  to  his  friends 
to  be  intoxicated,  and  subsequently  there  was  in¬ 
cessant  incoherent  talking,  like  that  of  demency. 
Emetics  were  given  without  effect,  and  there  was 
little  amendment  obtained  from  blood-letting, 
leeches  to  the  temples,  cold  to  the  head,  or  pur¬ 
gatives  ;  but,  after  a  glass  of  strong  lemonade, 
vomiting  took  place.  The  symptoms  began  to 
recede,  and  in  ten  hours  he  recognised  those 
around  him.” 

Another  point  worthy  of  remark,  was  the  active 
efforts  at  utterance,  and  as  a  consequence  the 
confused  jargon,  which  was  made  at  intervals. 
Did  it  arise  from  nervous  excitement  ?  The  long- 
continued  dilatation  of  the  pupils,  and  the  peculiar 
aspect  of  wildness  in  eacli  patient,  were  also 
remarkable. 

The  physicians  in  attendance  were  Drs.  H.  G. 
Clarke,  E.  D.  G.  Palmer,  and  the  writer. 

The  above  is  but  one  of  the  many  melancholy 
instances,  that  too  frequently  occur  from  ignorance 
in  regard  to  the  virtues  of  particular  medicines.^ 
If  this  statement  shall  effect  any  good  by  way  of 
caution  to  the  community,  it  will  not  fail  of  its 
intended  design. — Boston  Medical  and  Surgical 
Journal. 


Febrifuge,  bt  M.  Metzinger. — The  success 
which  a  preparation  compounded  by  me,  and  ad¬ 
ministered  in  the  form  of  pills,  has  constantly  met 
with  for  several  years  in  the  treatment  of  inter¬ 
mittent  fever,  induces  me  to  publish  the  formula. 
It  is  thus  administered  :— Six  pills  immediately 
after  the  access,  six  more  three  hours  after  the 
first  dose,  and  a  third  dose  three  or  four  hours 
before  the  return  of  the  fever.  The  access  once 
stopped,  the  patient  continues  to  take  only  two 
doses  daily,  each  of  four  pills,  one  in  the  evening 
and  one  in  the  morning,  for  three  or  four  days, 
after  which  the  doses  are  successively  reduced  to 
three  and  to  two  pills.  This  dose  is  for  a  person 
of  a  good  constitution  ;  it  should  be  reduced  ac¬ 
cording  to  the  age,  sex,  and  state  of  the  patient: — 
Cinchona  in  powder,  15  grammes;  subcarbonate 
of  potash,  4  grammes ;  carbonate  of  ammonia,  2 
grammes  ;  tartrate  of  potash,  4  grammes  ;  golden 
sulpliuret  of  antimony,  2  grammes ;  extract  of 
buckbean,  4  grammes ;  extract  of  wormwood,  4 
grammes.  Extract  of  parsley,  in  sufficient  quan¬ 
tity  to  form  a  pillular  mass,  to  be  divided  into 
pills  of  50  centigrammes.  A  few  days’  treatment 
suffices  for  recent  and  simple  fevers,  but  in  more 
serious  cases  it  is  necessary  to  employ  the  entire 
dose  of  120  pills,  in  order  to  prevent  relapse.— 
Journ.  de  Pharm. 


ON  THE  LIQUEFACTION  OF  GASES. 

By  Professor  Faraday. 

The  author,  in  a  letter  to  M.  Dumas,  gives  the 
following  account  of  his  mode  of  experimenting  : — 

I  sought,  in  the  first  place,  to  obtain  a  very  low 
temperature,  and  employed  for  this  purpose  Thilo- 
rier’s  bath  of  solid  carbonic  acid  and  tether,  placing 
it,  however,  under  the  recipient  of  an  air-pump. 
By  maintaining  a  constant  vacuum,  I  lowered  the 
temperature  to  such  a  degree,  that  the  carbonic 
acid  of  the  bath  was  not  more  volatile  than  water 
at  the  temperature  of  86°,  for  the  barometer  of  the 
air-pump  stood  at  28'2  inches,  the  external  baro¬ 
meter  being  at  29'4. 

This  arrangement  made,  I  joined  together,  by 
means  of  corks  and  stop-cocks,  some  small  glass 
and  copper  tubes,  so  that  with  the  aid  of  two 
pumps  I  was  able  to  subject  various  gases  to  a 
pressure  of  forty  atmospheres,  and  at  the  same 
time  to  submit  them  to  the  intense  cold  obtained 
under  the  air-pump,  and  to  examine  the  resulting 
effects.  As  I  expected,  the  cold  produced  several 
results  which  pressure  alone  would  never  have 
done,  and  principally  in  the  solidification  of  bodies 
ordinarily  gaseous.  The  following  is  a  sketch  of 
the  various  results  : — 

Olefiant  gas  was  condensed  to  a  beautiful 
colourless  transparent  liquid,  but  it  did  not  soli¬ 
dify  ;  it  dissolves  the  resinous,  bituminous,  and 
oily  bodies. 

Pure  hydriodic  acid  may  be  obtained  either  in 
the  solid  or  liquid  state.  Solid  hydriodic  acid  is 
very  clear,  colourless,  and  transparent ;  generally 
several  fissures  traverse  the  mass ;  it  greatly  re¬ 
sembles  ice. 

Hydrobromic  acid  may  also  be  obtained  either 
as  a  limpid  and  colourless  liquid,  or  as  a  clear 
transparent  solid. 

Both  these  acids  require  a  very  careful  distilla¬ 
tion  in  closed  vessels  and  under  great  pressure,  to 
be  obtained  pure  and  colourless. 

Fluosilicic  acid  was  condensed  to  the  liquid 
state,  but  it  is  requisite  to  operate  at  the  lowest 
temperature.  It  is  extremely  liquid  and  mobile, 
like  hot  tether ;  it  then  produces  a  pressure  of 
about  nine  atmospheres,  and  gives  no  sign  of  soli¬ 
dification.  It  is  transparent  and  colourless. 

Fluoboric  acid  and  phosphuretted  hydrogen  pre¬ 
sented  some  results  of  condensation. 

Hydrochloric  acid  liquefies  readily  at  less  than 
one  atmosphere  of  pressure,  but  it  does  not 
solidify. 

Sulphurous  acid  freezes  immediately,  as  was  to 
be  expected. 

Sulphuretted  hydrogen  becomes  solid,  and  then 
forms  a  white,  transparent,  crystalline  mass,  bear¬ 
ing  greater  resemblance  to  solid  nitrate  of  am¬ 
monia  or  to  camphor  than  to  ice. 

Carbonic  acid,  when  it  passes  from  the  liquid  to 
the  solid  state  without  being  dispersed  in  the  form 
of  snow,  constitutes  a  very  beautiful  substance, 
transparent  like  crystal,  so  that  for  some  time  I 
doubted  whether  the  tube  which  contained  it  was 
empty  or  full,  and  I  was  even  obliged,  in  order 
to  ascertain  the  presence  of  the  solid  body,  to  melt 
a  portion  of  it.  Solid  carbonic  acid  exerts  a 
pressure  of  six  atmospheres,  which  proves  how 
readily  liquid  carbonic  acid  ought  to  become  solid 
when  allowed  to  escape  into  the  free  air. 

Oxide  of  chlorine  is  a  beautiful  orange-red,  very 
friable,  crystalline  substance.  It  exhibits  no  trace 
of  explosive  power. 

Protoxide  of  nitrogen  is  one  of  the  gases  which 
I  had  formerly  condensed.  I  have  seen  in  the 
journals  that  M.  Natterer  has  repeated  my  expe¬ 
riments  with  a  compression-pump,  and  that  he 
has  obtained  the  liquid  in  the  open  air.  I  have 
likewise  condensed  it  to  a  liquid  by  means  of  my 
pump,  but  I  have  moreover  solidified  it  by  means 
of  the  cold  bath.  It  then  forms  a  beautiful  trans¬ 
parent  or  colourless  crystalline  body,  but  in  this 
state  the  pressure  of  its  vapour  does  not  amount 
to  that  of  one  atmosphere  ;  and  this  result  is  con¬ 
firmed  by  another  experiment,  in  which,  having 
opened  a  vessel  containing  this  liquid,  a  portion 
evaporated,  cooled  the  remainder,  but  did  not 
solidify  it.  The  cold  produced  by  this  evapora¬ 
tion  is  very  intense,  which  was  proved  by  placing 
he  tube  and  its  contents  in  a  bath  of  solid  car- 
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bonic  acid  and  affher  in  the  air.  This  bath,  which 
instantly  freezes  mercury,  behaved  like  a  vessel 
filled  with  hot  liquor,  and  immediately  caused  the 
protoxide  of  nitrogen  to  boil  violently.  It  is, 
therefore,  my  intention  to  employ  the  liquid  pro¬ 
toxide  of  nitrogen  for  some  new  experiments  on 
hydrogen,  oxygen,  and  nitrogen  ;  for  on  placing  a 
bath  of  this  liquid  protoxide  in  the  receiver  of  an 
air-pump,  and  expelling  the  air  and  the  gas,  we 
are  able  to  place  the  bath  of  the  protoxide  rela¬ 
tively  to  that  of  the  carbonic  acid  in  vacuo,  in  the 
same  relation  that  the  two  baths  observe  in  the 
air. 

Cyanogen  freezes,  as  was  already  proved  by 
Bussy. 

Perfectly  pure  and  dry  ammonia  may  be  ob¬ 
tained  as  a  transparent,  crystalline  white  sub¬ 
stance,  heavier  than  liquid  ammonia,  and  diffusing 
very  little  odour,  from  the  Aveak  tension  of  its 
vapour  at  this  temperature. 

Arseniuretted hydrogen  and  chlorine  do  not  pass 
from  the  liquid  to  the  solid  state. 

Alcohol  becomes  thick  like  cold  oil,  but  does 
not  crystallise  any  more  than  caoutchene,  cam- 
phene,  and  oil  of  turpentine,  but  these  bodies  be¬ 
come  viscid. 

Binoxide  of  nitrogen  and  oxide  of  carbon  did 
not  exhibit  the  least  sign  of  liquefaction  at  the 
lowest  temperature,  and  at  a  pressure  of  thirty 
to  thirty- five  atmospheres. 

M  hile  making  these  general  observations,  I  have 
determined  several  numbers  relative  to  the  point 
of  fusion  of  these  various  gases  and  their  tension 
at  different  temperatures.  The  numbers  will  be 
given  in  the  memoir  which  I  am  preparing  on  this 
subject,  and  in  which  I  hope  to  have  something 
new  to  say  respecting  the  state  which  oxygen, 
nitrogen,  or  hydrogen,  may  affect  in  passing  to  the 
liquid  state.  Will  this  latter  body  present  itself 
in  the  metallic  form,  as  you  think  ?  Will  nitrogen 
prove  to  be  a  metal,  or  retain  its  place  among  the 
non-metallic  bodies  ?  This,  experience  will  show. 
— Chemical  Gazette. 


NARCOTINE,  AND  THE  PRODUCTS  OF 
ITS  OXIDATION. 


Dr.Blyth  undertook,  with  the  co-operation 
Professor  Liebig  and  Dr.  A.  W.  Hoffmann 
determine  the  atomic  weight  of  narcotine  -  ’  ti 
analyses  of  Liebig,  Pelletier,  and  Regnault,  and  ti 
formulas  deduced  from  them,  differing  very  co 
siderably.  Dr.  Blyth  began  by  studying  f 
sources  of  error  attaching  to  the  method  of  dete 
mining  the  atomic  weight  of  narcotine  by  mea 
of  the  double  salts  of  platinum  and  narcotic 
These  sources  of  error  are  :  first,  when  chloride 
platinum  and  narcotme  is  washed  too  lono-  wi 
water,  it  is  decomposed  ;  secondly,  bichloride 
platinum,  at  a  temperature  of  212°  F  or  ev 
below  this,  acts  as  an  oxidating  agent, ’’and  co 
verts  the  narcotme  into  several  new  produc 
To  avoid  these  errors,  pure  narcotine  was  d 
solved  m_  dilute  hydrochloric  acid,  and  to  t 
cold  solution,  just  so  much  bichloride  of  platinu 

'Zblc  Sa?t“  ™  |S"ffidCnt  10  P^PiOte  t 

alk! for  the  most  part,  fo, 
insoluble  double  salts  with  bichloride  of  platinu 
which  are  exactly  analogous  in  constitution  to  t 
bichloride  of  platinum  and  ammonia — that  is  o 
equivalent  of  bichloride  of  platinum  is  united 
one  equivalent  of  the  hydrochlorate  of  the  base  • 

that,  on  burning  the  precipitate,  the  aton 
weights  of  these  bases  may  be  readily  calcula 
from  the  quantity  of  metallic  platinum  left.  P 
ceeding  in  this  manner,  Dr  Blyth  found  the  aton 
weight  of  . narcotme  to  be  5339  5  (oxygen  be" 
100)  and  its  formula,  C46  HM  NO14  ^  De 

Cotarnin  one  of  the  crytallisable  bases  form 
by  the  oxidation  of  narcotine,  on  being  anal™ 
was  lound  to  have  the  formula,  C23  V  Nr 
when  anhydrous  and  crystallised,  it  contain, 
addition,  2  aq.  To  this  base  the  term  w  ’ 
applied.  The  crystallised  hydrochlorate  of  cot 
mn  is  represented  by  the  formula  C23  H13  Nn8 

Cl+baq. 

Opianic  acid,  another  product  of  the  oxidat 
of  narcotine,  has  the  formula  C29  IP  o10,  with  • 


atomic  wreight  2567,  and  acts  as  an  acid,  forming 
soluble  salts  with  metallic  oxides. 

Hemipinic  acid,  another  product  of  the  decom¬ 
position  of  narcotine,  is  an  acid  so  called,  which 
forms  insoluble  salts  with  the  oxides  of  lead,  silver, 
and  peroxide  of  iron.  Its  formula  is,  C10  TI4  O5 
with  the  addition  of  one  equivalent  of  water  of 
crystallisation. 

Narcogenin,  another  base  intermediate  between 
narcotine  and  cotarnin,  Avas  found  to  be  sometimes 
produced  by  the  decomposition  of  narcotine.  It 
forms,  like  other  bases,  double  salts  with  chloride 
of  platinum,  but  cannot  be  isolated.  It  requires 
further  investigation. 

On  comparing  the  formula  of  narcotine  deduced 
from  the  analysis  with  the  products  of  its  decompo¬ 
sition,  their  relations  are  seen  to  be  very  simple. 

Thus,  by  employing  a  large  excess  of  bichloride 
of  platinum  to  effect  the  decomposition,  the 
products  obtained  are:  cotarnin,  opianic  acid, 
carbonic  acid,  and  water.  With  these  are  usually 
found  hemipinic  acid,  which  is  derived  from  the 
further  oxidation  of  opianic  acid. 

1  equiv.  of  narcotine  =  C48  LI25  N  O14 

+7  equiv.  of  oxygen  =  O 7 


Produce : 

1  equiv.  of  cotarnin 
1  equiv.  of  opianic  acid 
1  equiv.  of  carbonic  acid 
3  equiv.  of  water 


C46  H25  N  O2’ 

=  C23  Id43  N  O  6 
=  C29  H  9  O10 

=  C  O  2 

=  H  3  O  3 


C48  H25  N  O21 
C  2 


The  further  oxidation  of  opianic  acid  gives  from  — 
1  equiv.  anhydrous  opianic  acid  =•  C20  H8  O9 
1  equiv.  of  oxygen  =  O 


2  equiv.  anhydrous  hemipinic  acid  =  C20  Ii°  O10. 
To  prove  the  disengagement  of  carbonic  acid, 
when  narcotine  is  mixed  with  bichloride  of  plati¬ 
num,  the  process  was  conducted  in  an  atmosphere 
of  hydrogen. 

If  only  a  very  small  excess  of  bichloride  of 
platinum  be  employed,  the  decomposition  of  the 
narcotine  does  not  proceed  so  far.  The  principal 
product,  in  such  case,  is  platin  chloride  of  narco¬ 
genin,  with  smaller  quantities  of  opianic  and 
hemipinic  acid,  and  only  a  trace  of  platin  chloride 
of  cotarnin. 


2  equiv.  of  narcotine 
-}-5  equiv.  of  oxygen 


Q92  pjoo  n  2  O28 

O  6 


Produce : 

2  equiv.  of  narcogenin 
1  equiv.  of  opianic  acid 

3  equiv.  of  water 


C92  H60  N  2  O38 

=  C72  H38  N  2  O20 

=  C20  TI  9  O10 

=  TI 3  0  3 


C9S  TI50  N  2  O32 

Proceeding  with  the  further  oxidation  of  {he 
narcogenin  by  excess  of  bichloride  of  platinum, 
the  following  is  the  result  : — 

2  equiv.  of  narcogenin  =  C72  H38  N  2  O20 

-j-9  equiv.  of  oxygen  0  9 


C72  TI38  N  2  O29 

Produce : 

2  equiv.  of  cotarnin  =  C50  H26  N  2  O12 

1  equiv.  of  opianic  acid  =  C20  H  9  O10 

2  equiv.  of  carbonic  acid  =  C  2  O  4 

3  equiv.  of  water  ==  H  3  0 3 


C72  TI38  N  2  O’-9 

Dr.  Blyth  suggests  that  bichloride  of  platinum 
has  most  probably  the  same  oxidising  action  on 
many  other  organic  bases,  which  may  account  for 
the  diilerences  of  their  atomic  weights  when  calcu- 
tated  from  their  platinum  double  salts.  Upon 
morphia  its  action  is  very  strongly  marked,  and 
Dr.  Blyth  promises  to  pursue  its  investigation. — 
Transactions  of  the  Chemical  Society,  and  Chemist. 


Spanish  Ladies  Rouge. — Tincture  of  carmine 
or  cochineal,  any  quantity ;  wet  some  cotton  wool 
with  it,  and  repeat  the  operation  until  the  wool 
has  sufficient  colour. 


ON  THE  SILVERING  OF  STEEL  BY 
GALVANIC  ACTION. 

By  M.  Desbokdeaux. 

Hitherto  it  has  been  found  impossible  to  obtain 
a  very  adherent  deposit  of  silver  on  steel  until 
after  having  covered  the  latter  metal  with  a  layer 
of  copper,  and  it  is  necessary  to  effect  the  copper¬ 
ing  with  the  double  cyanide  of  copper  an,d  potas¬ 
sium  ;  that  which  is  obtained  by  the  immersion  of 
steel  in  the  sulphate  of  copper,  even  on  employ¬ 
ing,  as  recommended,  the  contact  of  zinc  by 
means  of  a  metallic  conductor,  does  not  suffice, 
owing  in  this  case  to  a  slight  oxidation  always 
taking  place  at  the  surface  of  the  steel,  which  pre¬ 
vents  the  layer  of  copper  adhering  firmly. 

It  will  be  well  to  remark,  that  although  in  gal- 
vanoplastic  operations  iron  and  steel  appear  to 
have  been  assimilated  to  each  other  in  as  far  as 
the  plating  is  concerned  ;  there  is  in  this  respect 
a  decided  difference  between  them,  for  the  iron 
may  be  plated  without  any  previous  coppering ; 
and  this  difference  seems  to  be  owing  solely  to  the 
presence  of  the  carbon  iii  the  steel,  since  even 
when  it  has  been  tempered,  it  is  equally  impossible 
to  make  the  silver  adhere  to  it. 

The  previous  coppering  of  the  metal  being 
effected,  another  difficulty  presents  itself,  and 
this  is,  that  the  layer  of  copper  frequently  dis¬ 
solves,  either  wholly  or  in  part,  in  the  bath  of 
cyanide  of  silver  in  which  the  piece  is  afterwards 
immersed.  The  result  is,  that  in  all  the  places 
where  the  copper  has  disappeared  no  silver  is  de¬ 
posited,  or,  at  least,  it  comes  off  upon  the  slightest 
rubbing.  This  cause  of  failure  happens  the  more 
surely  the  thinner  the  layer  of  copper,  so  that,  in 
order  to  avoid  it,  it  is  indispensable  to  prolong  the 
operation  of  coppering ;  great  care  must  also  be 
taken,  in  this  first  operation,  not  to  use  the  red 
copper  of  commerce  for  the  anode,  as  this  metal 
contains  zinc,  which,  however  small  the  propor¬ 
tion  may  be,  is  sure  to  injure  the  solidity  of  the 
coppering. 

Struck  with  these  difficulties,  and  Avith  those 
which  all  the  processes  of  coppering  steel  present, 
I  have  endeavoured  to  find  a  neiv  method,  and  I 
think  that  that  which  I  am  about  to  make  knoivn 
leaves  little  to  be  desired. 

This  method  consists  in  immersing  the  steel  for 
several  minutes  in  an  extremely  weak  solution  of 
double  nitrate  of  silver  and  mercury,  to  which  a 
few  drops  of  nitric  acid  have  been  added.  To 
make  this  solution,  it  suffices  to  dissolve  sepa¬ 
rately  one  gramme  of  nitrate  of  silver  in  sixty 
grammes  of  Avater,  and  one  gramme  of  nitrate  of 
mercury  in  an  equal  quantity  of  the  same  liquid. 
The  two  solutions  are  then  mixed,  and  four 
grammes  of  nitric  acid,  of  l-357  specific  gravity, 
added  to  them.  These  proportions  need  not  be 
strictly  exact,  but  the  addition  of  nitric  acid  is 
absolutely  essential.  Water  which  contains  hydro- 
clilorate  of  lime,  or  any  organic  matter,  should  be 
avoided,  for  it  inevitably  decomposes  in  part  the 
nitrate  of  silver  ;  distilled  Avater  must  be  used  as 
far  as  it  is  possible.  It  is  not  to  be  expected  that 
the  nitrate  of  mercury  should  wholly  dissolve  in 
the  water,  for  Ave  knoAv  that  it  is  transformed  in 
this  medium  into  subnitrate  and  into  acid  nitrate, 
AA'hich  remains  in  solution,  Avhilst  the  subnitrate  is 
precipitated  as  a  greenish-yellow  poAvder;  this 
deposit  should  be  left  in  the  solution  to  be  used 
for  plating.  It  is  not  necessary  that  the  nitrate  of 
silver  should  be  pure  ;  that  obtained  by  dissolving 
silver,  alloyed  Avith  a  tenth  of  copper  in  nitric 
acid,  produces  exactly  the  same  effect. 

When  the  steel  has  been  immersed  in  the  solu¬ 
tion  of  double  nitrate  of  mercury  and  silver,  it  is 
almost  instantaneously  covered  with  a  slight 
blackish  deposit,  Avhich  easily  comes  off  by  passing 
a  piece  of  linen  over  its  surface.  The  steel  is  then 
perfectly  bright,  and  at  the  same  time  clothed  with 
an  extremely  thin  pellicle  of  silver,  but  which  ad¬ 
heres  very  firmly.  The  blackish  deposit  Avhich  is 
formed  appeared  to  me  to  be  almost  exclusively 
carbon — a  body,  Avhose  presence,  as  I  have  before 
remarked,  prevents  the  deposition  of  the  silver  on 
the  steel.  After  this  quick  and  simple  prepara- 

ition,  the  piece  of  steel  is  quite  prepared  to  receive 
the  layer  of  silver,  which  forms  with  the  greatest 
facility,  and  adheres  so  firmly,  that  not  only  does 
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it  bear  burnishing  for  a  long  while,  but  will  even 
resist  red  heat  without  losing  any  of  its  solidity. 

It  should,  however,  be  borne  in  mind,  that  the 
layer  of  silver,  the  deposition  of  which  is  effected 
by  means  of  the  pile,  ought,  in  the  new  method, 
as  in  that  with  previous  coppering,  to  attain  a 
certain  thickness,  in  order  that  the  steel  may  be 
preserved  from  oxidation.  A  very  simple  mode 
of  ascertaining  whether  the  coating  of  silver  is 
sufficiently  thick,  consists  in  immersing  for  a  cer¬ 
tain  time  a  small  portion  of  the  plated  piece  in  an 
acid  solution  of  sulphate  of  copper.  As  long  as 
the  silver  acquires  a  yellow  colour,  it  is  a  certain 
index  that  the  layer  of  silver  is  insufficient ;  it  is 
still  permeable,  since  it  allows  the  steel  to  exer¬ 
cise  its  action  on  the  sulphate  of  copper.  Recourse 
should  not  be  had  to  this  experiment  but  when  it 
is  nearly  certain  that  the  coating  is  sufficiently 
thick,  for  silver  cannot  be  coppered,  even  slightly, 
without  risk  of  its  adhesion  ;  and  in  all  cases  it  is 
more  advantageous  to  go  a  little  beyond  what  is 
strictly  necessary.  The  thicker  the  coating  of 
silver,  the  less  danger  is  there  of  oxidation. — 
Comptes  Rendus,  and  Chemical  Gazette. 


ANALYSIS  OF  AN  ANIMAL  CON¬ 
CRETION. 

By  F.  Wohler. 

Klaproth  analysed  an  animal  concretion,  desig¬ 
nated  by  the  name  of  belugenstein,  of  which 
Pallas,  in  his  travels,  gives  the  following  ac¬ 
count  : — “  In  the  fisheries  of  the  Caspian  sea,  the 
so-called  belugenstein  is  not  unfrequently  found 
in  the  interior  of  the  great  sturgeon  (accipenser 
huso),  which,  undeservedly,  however,  stands  high 
in  the  estimation  of  the  Russians  as  a  domestic 
medicine.  According  to  the  statements  of  the 
fishermen,  this  stone  is  found  in  one  of  the  cavi¬ 
ties  near  the  anus,  on  each  side  of  the  intestines, 
and  through  which  the  fish  secretes  the  faeces  and 
emits  the  eggs.  These  stones  occur  likewise  in 
the  larger  common  sturgeon.  Their  weight 
amounts  to  one,  three,  and  even  seven  ounces. 
Their  form  is  various,  sometimes  oval,  sometimes 
flat,  and  sometimes  curved.  Their  colour  is  white, 
like  that  of  bones,  presenting,  throughout  the 
fracture,  shining,  spathiform  radii,  which  run  from 
the  surface  inwards.”  In  another  passage  it  is 
said,  “  It  is  contained  in  the  red  glandular  fleshy 
mass,  situated  on  the  posterior  portion  of  the 
spine,  which,  in  fishes,  performs  the  function  of 
the  kidneys,  within  a  peculiar  membrane,  which 
occupies  the  centre  of  the  said  glandular  organ.” 
From  these  statements  it  may  be  supposed,  that 
the  stone  of  these  fishes  is  a  concretion  produced 
in  the  urinary  organs.  Klaproth  found  in  it 


Phosphate  of  lime ......  71 ‘5 

Water  and  albumen  ... .  26-0 

Sulphate  of  lime .  0\5 


98'0 

Several  specimens  of  this  stone  are  preserved  in 
the  Royal  Museum  of  Berlin.  Their  crystalline 
and  uniform  constitution  shows  that  they  consist 
of  a  determined  proportionate  combination,  to 
examine  which  appeared  to  me  interesting,  even 
in  a  physiological  point  of  view,  the  phosphate  of 
lime,  as  it  usually  occurs  in  the  animal  body, 
being  invariably  found  uncrystallised.  J.  Muller 
was  kind  enough  to  furnish  me  with  materials 
which  were  probably  taken  from  the  same  spe¬ 
cimen  that  Klaproth  investigated. 

Fine  splinters  of  this  concretion,  onbeing  viewed 
with  the  microscope,  were  found  to  be  perfectly 
transparent,  colourless,  and  of  a  homogeneous 
constitution.  On  being  heated,  they  become 
opaque,  white,  and  lose  pure  water.  On  being 
calcined,  they  feebly  blacken,  evolving  empy- 
reumatical  products.  They  melt  before  the  blow¬ 
pipe,  in  which  character  this  salt  of  lime  essen¬ 
tially  differs  from  the  usual  bone-earth.  This 
concretion  is  easily  dissolved  by  hydrochloric  acid, 
without  disengaging  any  gas,  leaving  behind,  how¬ 
ever,  an  organic  substance,  representing  the 
volume  and  form  of  the  sample  employed,  yet 
being  very  soft  and  tumid,  and,  after  drying, 
amounting  to  no  more  than  074  per  cent.  The 
solution  being  precipitated  by  ammonia,  phosphate 


of  ammonia  remains  dissolved,  which  is  another 
character  rendering  this  substance  essentially 
different  from  bone-earth.  It  contains  neither 
magnesia  nor  any  alkali. 

On  calcination,  the  weight  of  this  substance  was 
diminished  by  27  0  per  cent.  Reduced  to  powder, 
and  heated  for  a  long  time,  until  it  reached  392° 
F.,  it  lost  19'93  per  cent,  water. 

To  determine  the  lime  quantitatively,  the  con¬ 
cretion  was  dissolved  in  a  mixture  of  alcohol  and 
hydrochloric  acid,  the  lime  thrown  down  by  sul¬ 
phuric  acid,  and  the  precipitated  sulphate  of  lime 
washed' with  alcohol  and  calcined.  On  fusion, 
with  four  times  its  weight  of  carbonate  of  soda,  it 
was  only  incompletely  decomposed.  The  same  is 
the  case  with  bone-earth ;  it  cannot  be  completely 
decomposed  in  that  manner. 

The  phosphoric  acid  was  determined  by  the 
loss  ;  D882  grammes  concretion  gave  1'444 

grammes  sulphate  of  lime,  corresponding  to  3F66 
per  cent,  of  lime.  Hence  in  100  parts  of  the  con¬ 
cretion — 

Calculated  according 
CaO  P05-{-5H0. 

Phosphoric  acid  ....  41 '34  ....  4P57 

Lime . 3U66  _  32 -48 

Water . 26‘26  ....  25'95 

Organic  matter  ....  0'74 

This  concretion  consists,  therefore,  of  the  so- 
called  neutral  phosphate  of  lime  with  5  atoms  of 
water  ==  CaO  PO5  -j-  5HO,  whereas  the  common 
bone-earth  is  =  8  CaO3  POG,  or,  more  accurately, 
==  2CaO  AO5  -f  6CaO  2P05.  As  appears  from 
the  loss  by  calcination,  and  the  quantity  of  the 
organic  matter,  only  one-fifth  of  the  water  is  re¬ 
moved  by  calcination.  The  ordinary  salt  of  lime 
in  this  stage  of  saturation  is,  as  is  known, 
=  2CaO  PO5  -f-  6HO,  and  contains  only  21'9 
per  cent,  water.  The  question  now  remains, 
whether  the  bones  of  these  fishes  do  contain  this 
salt  of  lime  in  place  of  the  common  bone-earth. — • 
Liebig's  Annalcn  der  Chemie,  $c.,  and  Chemist. 

. . — .  _ _  :  E3 

OBSERVATIONS  ON  THE  PURIFICATION 
OF  GUM  RESINS. 

<•  By  M,  Gobley. 


M.  Henri,  in  his  Pharmacopoeia  Raisonnee,  re¬ 
commends  the  purification  of  the  gum  resins  in  the 
following  manner Take  one  part  of  gum  resin 
and  four  parts  of  alcohol,  at  fifty-six  centesimal 
degrees ;  dissolve  in  a  sand  bath  in  a  closed  vessel ; 
the  liquor  is  strained  through  a  cloth  and  pressed  ; 
the  residue  is  treated  by  a  new  quantity  of  alco¬ 
hol  ;  it  is  pressed,  the  two  liquors  are  united,  and 
the  greater  part  of  the  alcohol  is  removed  by  dis¬ 
tillation;  the  rest  is  evaporated  in  a  sand  bath, 
with  continual  stirring. 

M.  Lamothe  has  lately  proposed  to  substitute 
this  process  by  the  following : — One  part  of  gum 
resin  (gum  ammoniacum,  for  example),  and  four 
parts  of  distilled  water,  are  taken ;  macerate  for 
twelve  hours  in  a  tinned  copper  basin,  agitating 
from  time  to  time  with  a  wooden  spatula;  at  the 
end  of  the  time  the  mixture  is  exposed  for  some 
time  to  a  heat  of  160°  to  170°  Fahr.  ;  it  is  strained 
through  a  cloth  with  great  pressure  ;  the  residue 
is  treated  with  a  fresh  quantity  of  distilled  water, 
and  pressed;  the  ammoniacum  is  subjected  to  a 
second  and  even  a  third  digestion,  each  time  with 
two  parts  of  distilled  water.  A  glutinous  poissen 
mogma  remains,  which  is  exposed  to  a  gentle  heat 
in  half  a  part  of  volatile  oil  of  turpentine,  and  as 
much  distilled  water  ;  the  latter,  for  dissolving 
the  gummy  portion,  the  former  for  dissolving  the 
resin  ;  it  is  strained  with  pressure.  If  the  resin  is 
not  entirely  exhausted,  it  is  replaced  on  the  fire 
with  a  fresh  quantity  of  volatile  oil  and  water; 
all  the  liquids  are  united,  and  evaporated  in  a 
sand-bath  until  all  the  moisture  is  consumed,  and 
kept  constantly  stirred. 

M.  Lamothe’s  process  answers  well;  it  is  evi¬ 
dently  more  economical  than  that  of  M.  Henri; 
but  it  is  not  more  expeditious,  although  .about  six 
parts  of  liquid  are  employed,  instead  ol  eight  to 
one  part  of  gum  resin. 

It  may  be  objected  to  both  these  processes  that 
they  entail  a  great  loss  of  time  and  fuel,  and, 


moreover,  the  waste  of  a  certain  quantity  of  the 
volatile  oil  of  the  gum  resins. 

Weak  alcohol  is  the  best  solvent  of  the  gum 
resins,  and,  in  my  opinion,  the  only  one  which 
should  be  employed  for  purifying  them  ;  only,  in 
order  to  diminish  the  expense  attendant  on  em¬ 
ploying  this  agent,  and  to  obviate  the  inconve¬ 
niences  which  I  have  just  noticed,  I  advise  ope¬ 
rating  in  the  following  manner: — 2,000  grammes 
of  gum  ammoniacum  are  taken,  powdered,  and 
put  into  a  tinned  copper  basin,  with  750  grammes 
of  alcohol;  at  fifty-six  centesimal  degrees  it  is 
heated  on  a  very  gentle  fire,  continually  stirring  it 
with  a  wooden  spatula ;  when  the  mass  is  well 
divided,  it  is  strained  with  strong  pressure  through 
a  cloth.  By  this  means  all  the  gum  resin  is  ex¬ 
tracted,  for  there  remains  in  the  cloth  only  the 
impurities  which  it  contained. 

The  product  of  the  operation  is  a  soft  homoge¬ 
neous  matter,  which  it  is  sufficient  to  heat  for  a 
few  moments  in  a  sand-bath  to  obtain  a  proper 
degree  of  consistence.  It  requires  about  half  an 
hour  to  perform  the  whole  operation. 

I  have  ascertained  that  it  is  advantageous,  when 
the  gum  resin  is  very  impure,  to  fraction  the  alco¬ 
hol,  making  the  first  operation  with  600  grammes, 
and  the  second  with  the  remaining  150. 

This  process,  applied  to  galbanum  and  sagope- 
num,  succeeds  very  well.  It  is  not  the  same  with 
bdellium,  which  alcohol  attacks  with  difficulty,  on 
account  of  the  great  quantity  of  gummy  matter 
which  it  contains ;  it  is  also  preferable  to  employ 
this  gum  resin  under  the  form  of  powder.* 

The  process  which  I  propose  for  the  purification 
of  the  gum  resin  is  much  less  expensive  than  that 
of  Henri,  since  it  admits  of  employing  for  2,000 
grammes  of  gum  resin,  only  750  grammes  of  weak 
alcohol ;  and  much  more  expeditious,  since  the 
evaporation  requires  only  a  few  minutes.  It  is 
also  cheaper  than  that  of  M.  Lamothe,  for  if  the 
quantity  of  alcohol  employed  be  more  expensive 
than  distilled  water,  the  evaporation  lasts  a  much 
shorter  time. 

It  presents,  besides,  the  great  advantage  of  re¬ 
taining  in  the  gum  resins  the  greater  part  of  the 
volatile  oil  which  they  contain. 

In  conclusion,  weak  alcohol  is  the  best  agent  to 
be  employed  for  the  purification  of  the  gum  resins, 
and  at  the  same  time  the  most  economical,  when 
the  process  is  modified  in  the  manner  I  have  just 
pointed  out. — Journal  de  Pharmacie,  and  Chemist. 


ON  AGRICULTURAL  CHEMISTRY.’ 

By  Dr.  Warwick. 

The  learned  doctor  commenced  a  highly  inter¬ 
esting  and  valuable  dissertation  on  guano,  the 
mode  of  detecting  its  adulteration,  and  of  applying 
it  to  the  best  advantage,  and  proceeded  to  ex¬ 
plain  the  nature  and  properties  of  chemical  ma¬ 
nures,  saltpetre,  nitrate,  and  sulphate  of  ammonia, 
or  gas-water,  gypsum,  and  those  important  and 
essential  elements  in  the  production  of  wheat, 
phosphate  of  lime  and  silicate  of  potash.  He 
next  adverted  to  paring  and  burning,  as  a  means 
of  improving  the  soil.  Fallows  then  came  under 
consideration,  which  he  described  as  portions  of 
land  on  which  no  seed  was  sown  for  a  whole  year, 
that  it  might  have  the  benefit  of  exposure  to  the 
air.  He  recommended  the  cultivation  of  spurry, 
often  described  as  a  weed,  as  an  excellent  pasture, 
and  as  improving  the  land  in  an  extraordinary 
degree.  Draining  was  the  next  topic  touched 
upon.  As  a  certain  quantity  of  moisture  is  essen¬ 
tial  to  vegetation,  so,  an  excess  of  it  is  highly 
injurious.  He  urged  the  well- draining  of  culti¬ 
vated  land.  Nothing,  he  said,  is  so  bad  as  stag¬ 
nant  water.  Although  water  is  the  food  of  plants, 
it  is  not  so  simply  as  water,  since  distilled  water 
has  been  proved  not  to  be  nutritious,  but  as  a 
vehicle  for  the  carbonic  acid  from  the  atmosphere, 
and,  unless  the  water  be  removed  when  its  nutri  - 
tious  properties  are  exhausted,  it  starves  the  plan  t 
in  a  double  sense.  The  learned  lecturer  sug  - 
gested  several  modes  for  defraying  expences  of 

*  Bdellium  may  be  purified  by  means  of  pure 
alcohol,  when  it  is  mixed  with  gum  ammoniacum, 
galbanum,  and  sagapenum. 
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draining,  particularly  recommending  that  a  small 
portion  of  a  farm  should  be  done  first,  and  that 
the  value  of  the  extra  produce  derived  from  the 
operation  (calculated  by  Mr.  Pusey  at  five  bushels 
per  acre)  should  be  laid  out  in  draining  another 
portion,  and  so  on,  until  the  whole  were  done. 
If  this  plan  were  adopted,  the  sons  of  the  present 
generation  would  live  to  see  England  the  exporter 
of  corn,  instead  of  being  harrassed  with  disputes 
about  the  sliding-scale.  Dr.  Warwick  next  ad¬ 
verted  to  geology,  of  which  science  he  gave  a 
popular  outline,  illustrated  by  drawings  of  the 
various  strata  found  in  England,  and  put  his 
audience  in  possession  of  a  very  simple  mode  of 
analysing  soils,  and  detecting  the  qualities  in 
which  they  are  deficient.  The  economy  of  seed- 
wheat  came  next  under  notice  —  the  lecturer 
warmly  recommending  the  plan  suggested,  as 
tending,  not  only  to  a  saving  of  seed,  but  to  the 
improvement  of  the  plant.  The  comparative 
nutriment  contained  in  different  vegetables,  and 
the  ease  with  which  various'  sorts  of  food  were 
digested,  was  the  next  subject  of  consideration. 
French  beans  were  placed  at  the  head  of  the  list 
of  vegetables  as  containing  more  nutriment  than 
'  any  other— wheat  ranked  third  best.  As  to 
animal  substances,  mutton  contained  29  per  cent, 
of  nutriment;  beef,  21;  chicken,  25 ;  pork,  24; 
cod  and  sole,  21 ;  haddock,  18,  &c.  As  to 
digestion,  boiled  rice  occupied  an  hour ;  sago,  1 
hour  and  45  minutes ;  tapioca  and  barley,  2 
hours ;  stale  bread,  2  hours ;  new  bread,  3  hours ; 
boiled  cabbage,  4  hours ;  oysters,  2'5  hours ; 
salmon,  4  hours;  venison  chops,  T5  hours; 
mutton,  3 ;  beef,  3 ;  roast  pork,  5-25  ;  raw  eggs, 
2;  soft  boiled  eggs,  8;  hard  ditto,  3'5.  The 
lecturer  mentioned  a  curious  fact,  the  result  of 
experiment,  respecting  the  growth  of  potatoes, 
namely  :  that  if  the  crown  of  the  potatoe,  usually 
cut  off  and  thrown  away  by  cooks,  were  planted, 
it  would  produce  far  more  than  if  a  whole  potatoe 
were  planted — by  the  adoption  of  which  suggestion 
not  only  would  the  crop  be  improved,  but  the 
whole  of  the  seed  now  used  would  be  saved.  The 
doctor  said  he  had  tried  the  experiment  with  the 
crowns  of  potatoes,  cut  off  in  the  course  of  the 
preparations  for  cooking  in  his  own  kitchen,  and 
thrown  together  in  a  heap,  till  it  was  time  to  plant 
them.  Another  thing  he  mentioned  was,  that  the 
shoots  winch  the  gardeners  often  rubbed  off  when 
they  planted  seed  potatoes  were,  in  truth,  the 
most  prolific  part,  and  he  instanced  an  experiment 
where  some  shoots  only  were  planted  in  competi¬ 
tion  with  whole  potatoes,  the  former  coming  up 
earlier  and  giving  a  much  better  crop.  Dr. 
Warwick,  after  giving  a  history  of  the  celebrated 
Warwick  green  dye,  of  which  he  was  the  disco¬ 
verer,  and  stating  that  in  consequence  of  that  and 
other  aids  he  had  been  enabled  to  give  to  manu¬ 
facturing  science,  calico-printers,  who  at  first 
sneered  at  the  idea  of  his  teaching  them  anything 
became  very  glad  to  see  him,  and  took  care  to 
.have  all  their  sons  thoroughly  educated  in  che- 
mis  try —strongly  urged  his  hearers  to  make  their 
sons  chemical  agriculturists,  as  there  was  no 
knowing  what  might  be  the  result.— Journal  of 
the  Hoyal  Agricultural  Society  and  Chemist. 


ANALYSIS  OF  YELLOW  CINCHONA 
(CHINA  FLAVA*). 

By  Dr.  C.  Stathelin  and  T.  Hofstetter. 

JitP07dered„baikwas  digested  in  ether,  which 
extracted  a  small  quantity  of  a  yellow  transparent 

{?*hLmatteZ’  ;i’Kl  some  traces  of  quinine,  and  was 
subsequently  treated  with  alcohol. 

b iWJtk  al?ohoL  ~ lt  formed  a  dark 
biovn-red  solution;  this  was  evaporated  to  a  clear 
concentrated  fluid,  and  then  Zer c  ntaining 
h”lff  *oid>  was  added;  a  red-brown  precipL 

tate  fel!  from  the  solution,  which  was  collected  on 
fnd  wel1  .'washed.  The  filtered  solution 
contained  proportionally,  a  very  large  quantity  of 

lix  as  Pr®clPltated  with  carbonate  of  soda, 
and  the  precipitate,  when  washed  with  alcohol, 

*  1,1  Germany  the  term  China  flava  is  aP 
to  the  bark  which  is  known  in  England  t 
flame  of  Carthagena  bark.— Ed.  Pli.  Jour.  1 


consisted  of  pure  quinine.  The  red-brown  residue, 
remaining  on  the  filter,  was  partially  soluble  in 
ammonia,  and  yielded,  under  this  treatment,  an 
insoluble  portion  (a)  and  a  solution  (6). 

a.  The  portion  insoluble  in  ammonia. — A  brown 
powder,  without  taste  or  odour,  insoluble  in  sul¬ 
phuric  and  muriatic  acids,  slightly  soluble  in  acetic 
acid,  insoluble  in  water,  soluble  in  boiling  spirit. 
Not  fusible ;  it  burns  with  a  bright  flame,  and 
leaves  a  large  quantity  of  ashes.  It  was  washed 
again  with  alcohol  to  purify  it,  and  then  analysed, 
and  gave — 

i.  n. 

Carbon .  64-68  ....  65-24 

Hydrogen . 6T6  ....  6-20 

Oxygen . 29T6  ....  28'56 

o.  The  ammonie-potash  solution  was  precipitated 
with  acetic  acid,  and  the  precipitate  was  dried, 
which  was  now  only  partially  soluble  in  alcohol ; 
consequently  by  this  treatment  it  is  separated  into 
two  parts,  (a)  the  solution,  (fi) the  residue. 

(a).  The  ‘portion  which  is  soluble  in  alcohol, 
when  evaporated,  presents  itself  as  a  black  shining 
mass,  yielding  a  reddish-brown  powder.  It  is  no 
longer  soluble  in  ammonia,  insoluble  in  the 
mineral  acids,  slightly  soluble  in  acetic  acid,  and 
insoluble  in  water,  but  perfectly  soluble  in  boiling 
alcohol,  yet  not  very  readily.  Its  properties  are 
those  of  the  former  substance  (a),  and  its  compo¬ 
sition  is  the  same. 

Carbon  64'75  A  which  would  give  C  Carbon  65'21 
Hydrog.  6'26  the  formula:  -<Hydrog.  6Y3 
Oxygen  28'99j  C21  H12  O  =  £  Oxygen  28-66 
(/3).  The  residue  is  a  brown-red  powder,  insolu¬ 
ble  in  alcohol,  water,  ether,  and  acids,  soluble  in 
alkalies,  combustible  but  not  fusible.  A  combina¬ 
tion  with  lead  was  formed  by  precipitating  the 
ammonio-potash  solution  with  neutral  acetate  of 
lead.  Analysis  gave — 

Combin. 

Substance  with 
itself.  lead. 

Carbon  .  62’55  18-57 

100  parts  of  the  combination  with  lead  contain — 
1.  11.  Mean. 

Oxide  of  lead  69-95  69’76  69-854  =  For.  4Ph  O 
Substance  30'05  30‘24  30-l5J +C20  Hs  Os 
In  the  alcoholic  solution  we  have,  besides  the 
organic  bases,  two  brown  colouring  substances,  dif¬ 
fering  in  their  composition ;  the  first =C  12  H 12  O7, 
is  formed,  as  may  be  deduced  from  its  altered 
solubility  in  ammonia  during  the  operation,  from 
another  substance,  which  we  could  not  succeed 
in  isolating ;  the  second,  the  phlobaphene  (from 
<p\oios,  bark,  floupn,  colouring  matter )  C20  Hs  Os,  is 
either  likewise  formed  during  the  operation,  or 
it  owes  its  original  solubility  in  alcohol  to  another 
substance. 

Treatment  with  potash. — After  having  exhausted 
the  bark  with  alcohol,  it  was  treated  with  dilute 
solution  of  potash,  and  the.  brown-red  fluid  was 
precipitated  with  sulphuric  acid.  The  precipitate 
had  the  same  physical  and  chemical  qualities  as 
that  obtained  by  potash  from  the  bark  of  the 
Scotch  fir ;  its  composition  was — 

Hydrogen  4'59  i  corresponding  with  the 
Oxygen  .  36-06  ^  formula :  C28  Hs  Os  +  Aq. 

A  combination  with  lead  gave  the  formula 
4  Pb  O  -f  C20  Hs  Os,  corresponding  with  69’77 
oxide  of  lead,  and  30-23  substance. — Ann.  der 
Chem.  und  Pharm. 


corresponding  with  the 
C20  Hs  Os 


On  the  Reduction  of  the  Chloride  of 
Silver. — According  to  communications  from  MM. 
Schmidt,  Ricker,  and  Herberger,  the  decomposition 
of  the  chloride  of  silver  by  caustic  potash,  pro¬ 
posed  by  Professor  Gregory  as  a  ready  method  of 
obtaining  pure  silver,  is  not  complete.  The  best 
method,  according  to  M.  Ricker,  is  to  mix  one 
part  chloride  of  silver  with  one  part  powdered 
charcoal  and  two  parts  of  nitre,  and  to  convey  the 
mixture  in  small  portions,  but  quickly,  one  after 
;  into  a  spacious  red-hot  crucible,  and  to 
it  at  a  red  heat  for  a  quarter  of  an  hour, 
regulus  may  be  poured  out. — Jahrb.fur 
arm  and  Chem.  Gaz. 


ON  A  NEW  PROCESS  FOR  THE  PREPA¬ 
RATION  OF  LIQUID  HYDRIODIC  ACID. 

By  Richard  Phillies,  Jun. 

Wishing  to  repeat  the  experiment  made  by 
Dumas,  of  acting  upon  hydrated  sesquioxide  of 
iron  by  liquid  hydriodic  acid,  I  found  consider¬ 
able  difficulty  in  preparing  the-  acid  of  sufficient 
strength,  by  the  usual  methods,  without  its  under¬ 
going  decomposition. 

The  process,  I  believe,  generally  adopted,  is  to 
pass  a  current  of  hydrosulphuric  acid  gas  through 
iodine  suspended  in  water,  sulphur  being  precipi¬ 
tated,  and  hydriodic  acid  formed.  The  solution 
is  then  boiled,  until  all  excess  of  the  gas  is  got  rid 
of,  and  the  residue  filtered. 

It  is,  according  to  Berzelius,  open  to  this  objec¬ 
tion,  that,  on  account  of  the  iodine  being  but 
sparingly  soluble  in  water,  it  is  necessary  con- 
tinually  to  stir  the  solution ;  and  that  even  if  this 
precaution  be  taken,  the  iodine  becomes  so 
mixed  with  the  precipitated  sulphur  as  to  remain 
unacted  upon  by  the  hydrosulphuric  acid.  To 
this  I  may  add,  that  when  the  solution  is  boiled  to 
get  rid  of  the  excess  of  the  gas,  or  evaporated  to 
increase  its  strength,  by  the  decomposition  of 
hydriodic  acid,  when  exposed  to  the  action  of  the 
atmosphere,  a  small  amount  of  iodine  is  set  free, 
as  shown  by  the  blue  colour  given  by  starch  to 
the  solution. 

In  Professor  Kane’s  “  Elementsof  Chemistry,”  it 
is  stated,  that  if  dilute  sulphuric  acid  be  added  to 
a  solution  of  iodide  of  barium,  sulphate  of  barytes 
is  precipitated,  and  hydriodic  acid  formed.  The 
usual  process,  however,  being  to  form  iodide  of 
barium  by  acting  upon  carbonate  of  barytes,  or 
barytes  water,  by  hydriodic  acid,  nothing  is 
gained  by  the  operation.  It,  however,  occurred 
to  me,  that  I  might  succeed  by  adopting  the  same 
principle,  but  varying  the  process.  And  my  first 
experiment  was  to  add,  to  a  solution  of  iodide  of 
potassium  in  alcohol,  hydrochloric  acid  ;  chloride 
of  potassium,  and  hydriodic  acid,  were  formed, 
and  the  chloride,  being  insoluble  in  the  alcohol, 
was  separated  by  filtration.  This  method,  how¬ 
ever,  I  conceived  was  objectionable,  on  account  of 
the  difficulty  of  adding  exactly  the  right  propor¬ 
tion  of  hydrochloric  acid,  and  that  from  the 
hydriodic  acid  acting  upon  the  alcohol,  hydriodic 
ether  might  be  formed.  I  therefore  substituted 
zinc  for  the  potassium,  and  oxalic  acid  for  the 
hydrochloric  acid,  and  these  objections  were 
removed.  The  following  was  the  process :  To 
126  grains  of  iodine,  mixed  with  about  one  fluid- 
ounce  of  distilled  water,  were  added  thirty-five 
grains  of  zinc  turnings.  The  action  was  aided  by 
a  gentle  heat  (care  being  taken  that  the  mixture 
was  not  exposed  to  atmospheric  air),  and  when  it 
had  ceased,  and  no  free  iodine  was  found  to  be 
present,  the  residual  zinc  was  washed,  dried,  and 
weighed.  The  solution  and  washings  were  then 
evaporated,  and  with  them  was  mixed  for  every 
atom,  or  thirty-two  grains  of  zinc,  found  to  have 
been  dissolved  by  the  weight  of  the  residual  zinc, 
one  atom  or  sixty-three  grains  of  crystallised 
oxalic  acid.  The  mixture  was  gently  heated,  and, 
when  cold,  the  precipitated  oxalate  of  zinc  was 
separated  by  filtration,  and  the  hydriodic  acid 
contained  in  the  solution  was  found  to  contain 
neither  oxalic  acid,  zinc,  nor  free  iodine. 

During  the  evaporation  of  the  iodide  of  zinc,  a 
slight  precipitate  takes  place,  and  the  solution 
becomes  acid,  resulting,  as  I  have  before  shown, 
in  the  cases  of  the  iodides  and  chlorides  of  iron, 
from  water  being  decomposed,  hydriodic  acid 
being  set  free,  and  oxide  of  zinc  precipitated. 
This,  however,  makes  no  difference  in  the  ac¬ 
curacy  of  the  process,  as  the  oxalic  acid  would 
unite  with  the  precipitated  oxide  of  zinc. 

I11  conclusion  I  may  remark,  that  the  advantages 
of  this  process  would  appear  to  be,  that  by  ascer¬ 
taining  the  amount  of  zinc  dissolved,  not  the 
slightest  difficulty  arises  in  adding  exactly  •  the 
proper  quantity  of  oxalic  acid,  to  precipitate  it, 
and  that  from  the  evaporation  of  the  iodide  of 
zinc,  previously  to  adding  the  oxalic  acid,  hydri¬ 
odic  acid  of  great  strength  is  readily  formed. — 
Pharm.  Journ. 


